regenerative in the sense. that, . imrespective.of any. sprogressiye 


the’ lead, the rocking being due to of inertia of fis 
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Phyvical Gontiente: (Tables Annuelles de Constanites, et Donnée 
Numériques, 4::pp. 627-1016, 1922.)—Contains.data relating 1 to electricity, 
magnetism, metallurgy, etc. Collected years. intone, 
in continuation of 


Report of the: Physthalisch- Technischen, ‘Reighsanstalt jor 

tions... Ps Waran. . (Phys, .Soc.,-Proc., 199-202 ;, Disc,,. 202— 


203, June 15, 1923.)--The ,paper deals; with, the. difficulties, arising ‘from 


residual traces of air fouling: the vacuum. above the, mercury, colu 
syphon ‘gauges’ and: other,devices. A remedy. is,suggested in, the form 
of a small attachment taking the shape of bent capillary tubing ending 


ina bulb: This.enables the air to be repeatedly pushed into the vacuum 
of this’ bulb, the mercury at the bottom of the capillary preventing, the 


subsequent ‘return. of +the/air.,: Withisuch an arrangement fitted to 
top of a syphon gauge the: height,.of, the column, of mercury. becomes ; 
true measure of the gas pressure, subject only to the definite porrecHon 
for the! ‘vapour pressure of mercury, and: temperature.. as 


évery'time:it is brought, into. action. As typical. examples, 
field of utility of the device, its: and 


A711, The Chay the E. G. Richardson, 


Mag. 45. pp. 976-989, May, 1923.)—It has been assumed until pales 


thatSir John Leblie’s theory of the.action of.the..well-known 
rocket’ gave the ‘correct explanation of, the, phenomenon. Heat. bei 

communicated to 'the lead..block /by. the. prismatic. block of copper (with . 
a’grdove:in its under surface so that it would,rock on the ridges), the 


rugosities ‘of the surfacé.of the lead. were supposed to expand, to, push. 


up each ridge in turn, and then to contract as the heat diffused throu 
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called the " gravity ” theory, has recently been questioned by Chuckerbutti 
[Abstract 2004 (1921)], who obtained some actual values for the amplitude, 
or height to which the ridge rises, and for the corresponding frequency 
‘of the vibration by a mirror carried on a thin rod, rolling on the back of 
the rocker. He concluded that the gravity theory was inadequate, and 
the ibrations of the.rock play 
t part ‘A entually (displace! any / “rocking 
woven as a occur in the earlier stages.” The work described in 
the present paper is arrinyestigation of the relative merits of the “ gravity ” 
“‘ elastic’ theories. If is the frequency of vibration, R the ampli- 
tude at a ridge, 2a the distance between the ridges, and K the spin-radius 
of the rocker, »2R = a*g/ 16K? The gt 
the amplitude and frequency’ 8 be c nr ed by the formula m?R = con- 
stant, whereas if the vibrations are elastic, the frequency should be inde- 
pendent of the amplitude when this is small, but dependent on the length 
of the rocker and handle. The tesults obtained are in favour of the 
vity theory, n*R being approximately constant, directly proportional 
on, and inversely to K2. The frequencies are found not to be ofithe 
order required for the ‘elastic theory, nor do 
tt) {il 

1712. The Precision of a T Fork. D. Dye. 
(Roy. Soe., Proc. 103. pp. 240-260, May 3, 1923.)—The great accttacy 
obtainable by this form of electric. fork ‘suggested this systematic’ experi- 
mental research into the effect on the frequency of the fork of variation 


avity theory therefore requires 


of the following: variables Temperature. Filament current and! anode 


voltage. Grid ‘and’ ‘anode ‘condenser’ capacities. .:Polarising . magnetic 
- field. ‘Energy taken'from the output winding. The addition of circuits 
in series in the anode circuit'as alternative means of taking power. |, Extra 


measurement of frequency. 

conclusions reached are’: ay change is 
most liable to cause variation of frequency. Elinvar is: suggested: as a 
suitable’ ‘steel for the fork: (2) Variation i in ‘voltage and filament sources 
causés nd’ serious ‘change ‘in’ frequency.’ (3) Accidental variations in 
inductance, capacity, and resistance ‘have negligible effect on frequency; 
(4) Magnetisation of the fork is deleterious because it/increases damping) 
and also because it introduces stresses which react on fréquency. | (5):The 
energy is ‘best taken from a’ circuit’ in. series with the anode of the valve, 
(6) Tt is ‘desirable to mount the fork very solidly and support on, soft 

rubber pads. As’ a general conclusion the author finds thati thei -valve- 
istitaltied fork is capable ‘of ‘operating with a steadiness of. frequency 

Spectro ‘W.-W. Goblentz. ptical 
S66’ ‘of Aimerica, ‘J. and ‘Rev. Sci. Inst. 7. pp: 439-464, June, 


‘A fall bibliography and brief description of spectro-radiometer apparatus — 


and methods.” The regions of ‘the ultra-violet, visible and infra-red, are 
separately dealt with, and special’ miethiods, such as focal isolation, are 
described.” “All the usual radiometric appliaiices' are includedand notes 
on galvanometers and vacuum | maintenance given..'The »last{,section 
ttéats of light standard and Wh, 
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1714. Dei ation of ‘Viscosities. by the Oil-Drop Method. Ishidai 
(Phys. Rev. 21, pp. 650-563, May, 1923,)—Millikan determined: the value 


the. elementary icharge,;from ‘measurements of the rate of fall of 


charged »droplets ‘in/:air, assuming the coefficient | of viscosity to. be 
1-288, x “107? \[Abstract: 1745 (1910)}..) When is-known the ‘method 
may be used to determine coefficients of viscosity) Thus these coefficients 


for argon; helium, hydrogen, methane, ethane, isobutane, nitrous oxide; — 


and. carbon dioxide (reduced to 23°C.) were found to. be 


aly, 
2210; 1983, 4079, .927, 765, 1449, and 4471) each x: 1077. Cates 
fully purified gases tested spectroscopically and by density measurements 


were used, and the values found, are! probably.accurate, within, 8iper 
cent. Sat gna has ven Bag 


has shown from hydrodynamic and: kinetic 


to, the ‘coefficient,of slip, Crdivided by: the mean free path /; an also to: 


0-7004(2,~ where f is ‘Maxwell’s coefficient. of diffuse re 

hence from measurements of A’ both may: be:computed. The values 
A obtained from experiments in the eight gases.and air varied from 0-811 
for H to 0:901 for He,):while varied from, 0:926 to 0-874..- ‘For the 


elementary charge by the wer in air gave 


Barus,: (Nat. Acad, Seis, Proc. 9. pp. 71+72, March, 1923.)—A capillary 
tube of length and. radius is: attached, by rubber tubing to one 
limb of an interferometer U-tube. . The air or other gas; contained..in 
that, limb is put, under a slight. excess. pressure: above,.atmospheric 


pushing the capillary into. the, limb, and’.is themallowed to transpire 
through the capillary; , The viscosity.of the transpiring gas is calculated 


from the determined constant rate of change with time of the logarithm 


ts Goeffcient of Slip for Rough and Smooth Surfacesin Air, Ly Stacy. 
(Phys, Rev. .21...pp. 239-249, March, 1923,)—The. apparent coefficient 
of viscosity measured. by.this-exceptionally. precise, method is:not constant 
for lower pressures unless correction is made. for, the surfaces. 
The relation) = » = constant, between, yy’, the apparent 


viscosity coefficient, and ¢,, the coefficient. of slip, e es, the latter.to 
be. determined from measurements of 7)’ at pressures of 0-2 mm. or 
lower, The apparatus employed includes a vacuum-tight chamber inside — 
which a cylinder of radius 5-431 cm, is\suspended by a; steel wire-¢on-— 
centric with a cylinder of radius 6-063;cm.) which can, be rotated at a 
constant: slow rate, so.as to cause a steady deflection of the inner cylinden, 


The accuracy of this method) is such that the values of fy). = Cpp/76 lie 
within + 4 %' of the mean,’ Difficulty is experienced in keeping air, 


pure.on account of the gradual gas evolution (probably /hydrogen) inside 
the: apparatus, . This. effect..is: taking. only, 
. For. brass surfaces, .C, seduced to 93° and and 96. om,, is is found. to be 
66:15 1077, »which jis practically; the theoretical deduced by. 
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Millikan fér completely diffusing surface (65:9 ‘For. sutfaces 
coated with shellac; 'the coefficient is' found to'be'97 fora fresh 
surface, which agrees with the ‘value obtained’ by ‘from ‘droplet 
measurenients, but it decreases with ‘time presumably on account 
roughening' due to’ oxidation, falling ii ‘two months to within of the 
theoretical minimum, The coefficient of viscosity of ait at min; “is 
found to bé the same as at atmospheric pressure when correction is made 
forthe ‘slip effect. ‘The constancy ‘of ‘thér-values of new 
April endeavour’ to remove all’ internal ‘pressure front 
a: charging it electrostatically usually! only ‘stcceeds ‘if 
ther bubble is well’ anchored: A blower, as in 
4 ‘the figure) with’ a: small segment of! bubble pro-’ 
jecting, is satisfactory. ‘The; charged’ bubble takes 
‘the’ form “shown” at ; ithe expansion, on ‘slowly’ 
the potential, reaching a maximum, when 
spasmodically jerks back to By remaining intact. 
pitch ‘ball’ near’ the ‘tietallic holder #hows) ‘a very 
slight" but definite obliquity at veach ‘spasm. ‘When 
2, { iy at first the bubble is thick at thé bottom holding a 
drop, etc.) the first faint sparks imply an internal 
‘of ‘less ‘than 26 *dynes/cni.2* At 
end when it: is thinnest’ the bottom’ the 
/teduction “is usually’ 55° dynes/em.*; and: 
‘proper ' competes with‘ electric ‘pressure. THe 
of force would seém to’ break off more’ easily from) liquid! than from ‘a 
Solid’ surface, but owing tothe’ varied curvature of the it is: 
Guillet. (Comptes Rendus, 176. pp. 1447-1449, May 
A beam of light passes through a hole in a disc attached to a string, and 
Minates 4 white disc with a radial black line, on the end of the rotating 
When the string ‘vibrates the first ‘disc ‘moves ‘to fro in’ its. 
own plane, and ‘the second disd’is only Wluminatéd when the. hole passes 
its position of rest: ‘The tension of ‘the string; and its vibration frequency, 
ean ‘be regulated seem a graduated drum; ‘until the black mark on 
the secorid disc appears to'be at’ rest, owing to persistence’of vision; and 
the be arranged 60" speed of rotation. 
The Voliéne of the’ ‘Palacios: »(Phys. 
Zeits. 24. pp. 1614165, April 1; ‘series of ‘measurements is con- 
ducted ‘in’ ofder 'todetermine the volume’ of ‘the’ ‘mercury ‘meniscus of 
different. héights ‘and’ diainéters, ‘also ‘to elimitiate’ the influence on the 
results of variations of the stirface tension of the mercury.’ The ‘apparatus 
Consists steel cylinder oft the ‘head'of which’a series of ‘adapter rings 
of “varying diatheters' can Be attached: The’ cylinder’ is mounted! ona 
travelling stage actuated by a micrometer screw.” » Above’ the cylinder ‘a 
steel! ‘needlé is thourited to point’ Vertically downwards and, by means of 
| tring this can'be'adjusted With the mercury 
VOL. XXVI.—A.—1923. TRA 
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surface,, After carefully leyelling, the ,apparatus,.a measurement:can, in 
this. way,.be made of, the height of the: meniscus. at. different. points: along 
a; meridian, (Of. the surface. and the area of curvature ¢valuated:: ‘The 
horizontal positions; are plotted. as abscisse,*, and: the vertical readings 
as ordinates, 7, and: am expression is.derived for the area: from: the integtal 
of. the product.xy.as.a function of the diameter and height of the meniscns. 
A_ calculation, of the surface tension. of the. mercury from the: measure+ 
ments made. show .variations,in \this value to occur from 406 to’ 326... The 
values.determined forthe volume of the mercury.meniscns agree closely 
with, those. calculated. from expression derived 
Atwood’s Machine. Used Prove: the: Rotation of the! Gi 
43. pp, 169-175, May, /1923.)}—The 
‘author gives the equations of the coordinates of the falling weight from 
a previous publication, and describes experiments made with a fall of 
over, 20:m.y ini witich -an\ endeavour was’ made acetleration 
constant by inking ‘the rising weight pull: ip strings of ifferent thick? 


observed: by. aneans ‘ofa theodolite ‘ney ‘the bottom of fall, ‘and at 
twohigher points:; ‘and>it was found’ that; even when 'the attached 
. was only one-third of the thickness of that connecting the weights,.. 
over-correction, ahd the acceleration wag smaller at the bottom | 
at the top.» This was. due to the fact that it proved ‘impossible to’ it 
the cotrecting’ string ‘rum ‘up smoothly ih “a straight line; “waves we 
uéed ‘in‘the string, and the air tesistance was increased. “As quali- 
tative: of the earth’s rotation the successful ; 


when thé = swings at rest. ~The} mse of a 


two weights might be. connected: a. of, cord if 
Uniy, of Eng. 13. pp. 103-184, March, 1923... English.) — 


te 
W. R.C. 


of, Of Steel. Hy Ra As 


phenomena, which accompanied recalescence, in, 1873;r4,-he‘ had |mo;means 
of measuring; the,temperatyre accurately, but he, noticed. the: peculiar 
re-extension, and ,recalescence occurred at’ ai higher. temperatute 
for iron than for steel, and that; although:it was evident from, the diagrams 
the, ction),in,,terms; usual) exponential 
‘beth, above and. below the temperature of recalescence, it was; dlse 
evident that the coefficient of the time in the exponent was different in 
the (This ,difference indicated a change’ of specific. heat, of 
temperature expansion coefficient, or of both of: these;: but! withoutiah 
VOL. XXVI.—A.—1923. IVER 
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far each’-was’ responsible for the’ observed’ effect’. Tho. appara 
described which was devised for the present series of tests, in which the 
period of torsional: oscillation, the temperature, and the ‘length of wire 
while ‘cooling ‘were continuously’ recorded, ‘The’ chief results noted are : 

A ‘small and gradual ‘change’ in the rigidity in the steel up to a dull 
red heat and its rapid decrease above ‘the critical temperature ; (b) that 
the’ rate of expansion shows no sudden change at that temperature, and 
that 'the expansion itself from 0° to 1000°C. can be fairly represented 
by a straight line. The expansion of a steel wire through this range of 
temperature might be taken as a tolerably good’ thermometer, atid the 
constancy of the rate of expansion above and below the critical tempera- 
ture ‘proves that the difference in the exponential coefficient in the coolit 
curves, must be due to a change of the specific heat of stot While passir 


Cimento, 25. pp: 116-130, 1923.)-—The author's results of 1918 [Abstract 
600 (1919)] and those of P, W. Bridgman [Abstract 1645. (1922)}.are: in 
some. respects; at variance. Critical discussion and of the 
used author results. of 1918. D. 


“1724. Properties of Pitch Used in Working. Optical Ww. 
Soc., Trans. 24. 3. pp. 117-140; Disc., 140-142, 
1922-1923,)—This has reference. to effects. observed with. pitch when 

_ used for optical work, but certain physical also 


“1725. On Equations of Four Variables apate by 
Sine and Double Jcagn | ‘176. 
1278-1278, May 7, 


shale Powers and Exponentials. R. A. Castleman, Jr. (Optical Soc. 
of America, J. and Rev. Sci. Inst. 7. pp. 377-383, May, 1923.)—An 
apparatus designed for speedily plotting and determining the’ values of 
the constants in relations of the types'y = ax" and y = nd eee 
tomary, methods of ‘logarithmic plotting is briefly described. “J. S. 


“727, , Dimensional Considerations Based on the Hypothesis of Benet 
J. Wallot.: (Zeits. f. Physik, 15.1. pp. 61-63, 1923.)— 
The present paper is a rejoinder toSchiller’s views on dimensions [see 
Abstract 239 (1922)]. Objection has already been taken to Schiller’s method 
of regarding dimensionless magnitudes as constants without any further 
consideration [see Abstract 2195 (1922)j, and the present author now argues 
that Schiller doés.‘not ‘appear to be conscious of a difference between 
dimensionless and ‘constant quantities. He then’ proceeds to criticise 
the majority’ of ‘Schiller’s propositions, which depend ‘for the most part 
on ‘the assumption that temperature thay trave the dimensions of energy, 
‘and’ draws: the conclusion ‘that on these ore the dimensional method is 
Jones, |) {Phys: Proc. .35: pp) 161~165 ‘Disc., 108-108; April, 1923.) 
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Eétvés) gravity, balance in the: Science Museum, 
is described: and the theory. of it. considered... An. account is. given .of 
preliminary experiments on: the torsion: wire ascertain the daily varia- 
tion of thei equilibrium position, due to,strains: set,,up in the wire during 

the wires: proved quite successful. .Tables are given showing the variation, 
im the ‘reading the :instrument,: as, the .beam, is, rotated .to, different 
azimuths.: The: difference : in. the .readings: as. azimuth 
expression, which emerges. from the, theory, is: d of 


A 


potential: with respect; to the three coordinate axes,)%,.3/,.4. 
©The! instrument. is very sensitive and; temperature...variations, 
avoided by having a triple case of brass round the torsion beam a 
whatever it carries. In the discussion, H. G. Lyons said. the. balnnse es 
1729: Consistency’ of the. Ed OER 
Laboratory Conditions, .H.°Shaw and. E. Lancaster-Jones..,. (Phys, 
Proc. 36. pp: Disc., 212, June, 1923,)+-A series of,obser- 
vations are’ made in a: basement room of. a reinforced. concrete. building 
at the Science Museum, South Kensington... At each. point; readings, in 
six azimuths are taken; simplifying the calculations and allowing asimple 
and immediate check ‘on ‘the observations, .A,series.of determinations 
are carried: out’ at a point, the initial azimuth being advanced 10° after 
each set. Thus:six sets ate obtained and. the.direction of gravitational 
gradient deduced from each: The maximum error is 0° 45’, 1:6 the 
direction of the gravitational gradient is also found at one point. on.each 
day ofvasweek,»the maximum variation, or error: being 50’. In, three 
months; during which the instrument had been taken down and. moved, 
_ the change is only 0°.40/..A series of observations, were made at, various 
points in the room and the directions and magnitudes of the gravitational 
gradient: shown: by atrows and curves of equal potential gradient.. The 
effectsiof massive piers and neighbouring volumes of earth are also;shown. 
i agree with roughly calculated values. Third order derivatives of 
the. gravitational ‘potential are neglected: in, the calculations, which is 
not quite justified by the iconditions, but. the agreement)is excellent, 
During experiments the temperature never varies, more than, 2° C. and 
the:room)is:dark except for $0 seconds | 


19730. of: the Torsion the Fields D. 
Pekar:>!(Zeits: Instrimentenk.® 43. pp. 1923.)—-The 
author has already pointed out advantages of the.visuabas 
with ‘the: photographic» method» for: field: measurements) [Abstract:; 237 
compares a@ series: of observations taken with: his perfected 
instrument :by ‘the visual method» with one takeni photographically: iby 
mearis of! Bamberg’si instrumenti; and finds that; :while gives: 
VOL. XXVI —A.—~1923. KK OV 
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of thé quantities to’ be measured ; if a gramme weight: were drawn’ ‘out 
into‘ a’ wire, Which could be wound twenty-five times round the equator, — 
the force to which the torsion balance must respond is equal to the: weight 
of one’ Millimsétre lerigth’ of ‘this’ wire} or 10712 grs. The physicist should 
be ‘in’ charge of the work; and should. ‘work: up ‘his: preliminary data on 
‘not’ satisfactory to entrust the ‘whole: manipulation ‘of 
timent ‘to a’ subordinate, and send in the photographic ‘records 
to a central office to be , should be 
corrected on the-spot, HN. A. 


1731. of D. Banerji, (Indian, 
Assoc. for Cultivation of Science, Proc. 8. 1, pp. 51-56, 1923.)—The falling- 
plate and tuning-fork method is here used photographically. Experiments 
ate made’ in air and in of 15-20:cm. of mercury.’ results 
obtained for g in open 

9932! Evvors im the Estimation to’ Tenths on the Centimetre Scales of 

elling ‘Instruments: Liidemann.)  (Zeits.. Instrumentenk. 43, 
FB. 33-50, Feb., and pp. 113-120, April, 1923.)—-This paper deals with 

‘problem’ of estimation to tenths in: very exhaustive fashion” both 
froin the statistic “and psychological standpoints. . The main results are 
Suttimarised ‘as follows: Every. decimal! equation possesses special 
for each’ observer and each’ kind ‘of observation. For different 
Observers ‘the equation is neither identical nor similar for each species 
of Observation, while it admits of periodic secular: fluctuations although 
capable ‘also of rentaining‘ unchanged ‘over long intervals. ‘No particular 
is uniformly estimated’ by all observers, althongh single tenths 
‘to find’ definite preference or neglect: ‘by the «majority. No 
‘groups of Guter or centrally situated tenths are uniformly: esti- 
Graded ‘although the average tenth of G. Lewitzky and: the mean tenth 
of’ ‘Batich are apparently avoided by the majority of’ observers, The 
character ‘of the interval measured and of:the indicator influence 
the‘ fotm’ of the equation; which is to’ be regarded the outcome of — 
overlapping psycho-physical: and physiological errors. A general theory 

chuinieate the requirements most important in the determination 
df 'a base-line; and describes apparatus designed to enable these require- 
riiénts to be met as closely as.possible) W. 


‘Assoc: { Cultivation’ of -Stience; Prog. is 
watehi-glass, )which ‘issagitatéd |isochronously by mechanism 
Light is reflected:to 'the bottom of:the watch-glass and! thence 
‘photographic surface:!Star-shaped figures: are férméd; the 
jad inte dni which dre'relatett tothe From Rayleigh’s 
cmiethod thévrelation: between the: natural i ofuthe 
VOL, | KX 
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oscillation :and::the: number /istar.‘‘ poirits (m)/is obtained: Butias 
Rayleigh’s ‘expression applies to infinitesimal .amplitude,; it.,is; not..s0 
applicable: to these experiments:as that of Bohr's, which. applies to finite 
:'The observed frequency: being 30, ‘Rayleigh’s: ‘formula: gives 
results with! error 35°% ;: formula with:error only 
1 In another part of this paper the spheroidal state of a liquid on a hot 
plate is dealt with experimentally and the theory is given. A relation 
is:found>in which the difference in: temperature ag and ‘plate 
The\Gorrected: Form of Stokes's Law of Fall: RyiA 
Aiead, Scig) Proc. .9. pp. 67-70, March, 
PP. 273+275,; July 1, 1923,)—A summary\of papers, not yet: published. 
In: them it in the. of the law.of fall for, small 
parti¢le ‘of radius a, moving with a 
for which the viscosity is 7 and the mean free path e. By hydrodynamic 
atid rea8oning -it can’! be ‘shown’ that\ A ==:0/7004° and 
‘for’ diffuse “molecular reflection’! Experiments’ ‘on’ slip 
prove! the’ existence of 7-12 % of specular reflection for- oil droplets ‘in 
various: gases anda’ low ‘value of A 4 B agrees perfectly: with (the 


deduction!’ ‘For air-oil’ the ‘complete law ‘of fall F 


1736: Coefficients of Slip in Gases the Law of Reflection.of. Mote. 
cules from the Surfaces of Solids and Liquids. R. A. Millikan. (Phys, 
Rem. 12h, Match: Condes, correction term to 
Stokes’s ‘law\ of fall. of droplets (1). Empirical—-The experiments. by 
which the: valuecof the ¢lectronic charge is determined by: the «droplet 
méthod :gives»consistent results only. when -this-law. is 
factor! Alfa), (ija = ratio of mean free path: to:radius of droplet). 
(2), Hydrodynamic. theory. gives, as a first approximation. €/a), 
(€:= coefficient. of slip. (3) Kinetic theory: gives (4 7@04i/a) when 
all the molecules/are diffusely reflected from’ the surface of the, droplet, 
where: J) isdefined by the relation = 0-3502pch,. is: ithe fraction 
reflected diffusely, the factor 1)(@//a)]« The mumerical 
constant given by Cunningham’s theory (0-79) is too:high:since experi- — 
mental values of ‘A nearly as low:as 0-70 are obtained. In. determining 
the coefficient of slip between solids and gases: by.thei Stokes’s lawimethod, 
be computed. directly from A. «The: retating: cylinder 
method can also give values: of accurate If Oy isthe limiting 
deflection:for: high: pressures, and @ the deflection’ fora low.pressure; 
then €:for that: low pressure is where | K :ageometrical 
constant’! of; ithe!.apparatus. Values obtained: this method ‘agree 
closely; with’ by; the. firsts méthod..- capillary 
effusion) method; »where the rate. flow-of gas. for) anit: pressure 
difference: at; high pressures, and: T is; the, rate for | a, low: pressure, then. 
for/that low pressure is 9; where:R is the radius. ‘Values 
of &/] vary with the surface, eg. 0-70 for air-mercury, 0-87 for air-oil 
aix-fresh shellac, and also with: thegas, 81 
for «82; | for 0-86 | air-ol, and 
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héelium-oil. The coefficient of diffuse reflection of gas: molecules; deters 
mined’ from’ the relation = (2n/pé)(2/f 1); :gives »values “of: (for 
23°C.) which vary with the surface from0+79 for, air-fresh shellac; and 
0*89 for ait-glass to 1-00 for air-mercury, and with the gas from:@*87 
for ‘and 0°895: 0>92 for hydrogen-. 
Apparatus: for of. Vibrotions. Counson. 
_ Describes an apparatus for giving a record of the composition of two 
vibrations. “The vibrations are obtained by ordinary*pendulums:* ‘They 
are thet’ communicated by contiectors to a lever capable of simultaneous 
motions’ about two axes: One apendwium moves the lever about its 
vertical axis, the other moves it about its: horizontal axis. The com 
bined motions are traced on a plate by a/poihter attached to the lever. 
paper contains reproduction of the 
47880 Motion. RP. Hirech. Math. u, 
Mechuoile 1923.)—An experimental study, 
balloons, ‘bubbles, and:small solid.spheres, to discover. how. nearly. the 
‘“equivalent| mass.”’ agrees with that calculated, i.c. ‘actual, (mass 
of fluid. displaced). From the’ results for the initial stages of the.motion, 
the. value 4 was. found, and: it »was shown that the effects of slight 
ellipticity, and viscosity, were within the limits of experimental error. 
For greater apes the _ nsecniseagse sinuous on account of the vortices 
1739. of an Eecentricaliy’ Lodited Shafts Lees! 
Phil, ‘Mag. 45. pp. 689~708, April, 1923.): Note: ‘om Lees’ « Paper. 
W. (Phil. Mag. 45: pp. 708-714; April, 1923.)—(1): Corrects 
some errors in’ a former paper {Abstract 421p (1919)] due to) a’ choice 
of coordinates insufficiently general. It is found that there is only one 
whirling speed, and that if the! shaft can’ be’ safely speeded: up through 
this, ‘it a@ safe as ever when this has been. left behind.: Internal 
elastic’ (viscous) friction will'not ‘prevent whirling, but external (air or 
_ bearing) resistance may. Yielding ‘of the support: may introduce*two 
other whirling speeds, but. at ‘be 
''(2) Proves that the motion is dentable. at high 
may be the explanation of the observed evidence of instability of two- 
bladed aeroplané propellers.. Points out that ‘ stability” in the mathe- 
matical sense, and ‘safety ’’ in the engineering sense are not always 
identical. A disturbance which is the sum’ of two or more terms may 
periodically attain’ an amplitude very great compared’ with its initial 
value.’ In some cases the absolute ‘stability: can be definitely proved, 
an integral of: the differential equations being ‘of such form: of 
squares, or essentially positive ‘quadratic it can” be 
$740. Stationary ‘Phase im Motion: Problems. “Gio Greens 
(Phil! “Mag. '45. pp: '1156+1167, June; 1923.)—In ‘formerpaper On 
VOL. XXVI.—A.—-1923. IVER 
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Group Velocity ‘and the Waves in Dispersive Méditim ’’ 
‘Abstract: 530 the theory of group vélocity is ‘from the 
standpoint of Kelvin’s 1887 paper, ‘‘On the Waves ‘Producéd’ by a 
Single Impulse in Water of Any Depth, or in a Dispersive Medium.”’ 
‘The ‘group ‘velocity theory ‘ig essentially identical with ‘the 
phase ” -principle sed in the above paper to evaluate — 
Gos th - Vili: Hh), ‘expressing the effect at any ‘point x at ‘time 
of an. impulse. delivered at the: origin at. 0, in .any, dispersive 
medium, . For,each Fourier train corresponding to. a value of & are. the 
wave-length... the, wave-speed) V f(#),..and. the phase 
[hw — at, point.» at..time #For ho at mint, 
the: point of the medium at which the wave-length’ predominates 
changes its position with the corresponding group-velocity U. \ Accord- 
ing.to the stationary phase principle, the wave-trains which contribute 
effectively to the resultant displacement of the medium €, at »%, ¢; are 
: included ina narrow range of # on eithér side of ko; and the phase ¢ 
within ‘this range be ‘represented: 


in which ddjdky = 0, and o =k — ky. Thecasetreated by Kelvin and by 
later writers is thatin which d*¢/dk? is large compared with any: term 
coming after it. His evaluation.is therefore restricted to ranges. of: ¥ 
and ¢ within which d°¢/dk* is extremely small relatively ‘to d%hjdk?.. The 
evaluation process ‘consists virtually in replacing the curve representing 
the'true phase of k from 0. to «:by one which coincides with the true 
phase curve only near ko.’ The object of the present paper is to discuss 
fully the evaluation of € when the d°$/dk* is included in the ‘expression 
for the auxiliary phase curve. This happens: when the phase curve 
itself has two points, ky and ho, at which the phase is stationary. Then 
@¢/dk is not relatively small, but may become*the: predominant term, 
as, ¢.g.when the two roots of ddéjdk = close together; or coincide, 
so that d*¢/dk® vanishes. The discussion therefore ‘applies to all cases 
where there are maxima or minima, or both, of ‘thegroup velocity, 
with respect to which Kelvin, at the end of his“paper, observed: that 
such cases will be particularly interesting, but that time did’ not permit 
of its being included: in his paper. It is here’ very «fully worked ‘out, 
and it is shown that when 2; and ky are far apart the tesult is obtain- 
able by applying Kelvin’s solution at each point ‘of stationary phase 
separately: Solutions are developed by the author which are applicable 
both to the cases of k-points near together or far apart, making ‘use 
of: Bessel functions. ‘The results ‘obtained find: ‘application | ‘in’ deter- 
~ ‘mining: the front of a group of waves advancing in shallow: water ;: in 
| connection with the minimum of the group velocity in: waves governed 
by gravity and surface tension combined.'The ‘theory ‘also: allows of 
extension: of the known solution of the ‘ship waveg problem . whereby 
the motion near the line of cusps ‘can'‘be more accurately determined. 

It is; moreover, applicable to certain’ problems of energy ‘propagation. 
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 AT41, Steady Motion of a ‘Cylinder. through Infinite Viscous Fluid, 
4742. The: of. Voigt-Lorents,. Stranea,,, ‘(Accad. 
‘Line, Atti, 32. pp. 118-122, Feb. 4, 1923.)—An examination is given 
of the signification of the use ‘to 


1743, Polar and Axial Vectors in Physics.’ L. (Zeits: 
Physi, 15. 2 and 3. pp. 169-163, 1923.)—Comments are made on a paper 
by F, Emde [Abstract 813 (1923)]. The distinction: between polar and 
axial vectors is connected with the condition of mitror symmetry, and 
is important in physics. Akin to mirror reflection \is inversion: Emde 
distinguishes two sorts of scalars,; those: which retain their sign with 
inversion which are called even, and those called odd, which change. it. 
Contrary to the view of Emde, a distinct association of the physical magni- 
tudes with the two classes is required... Accordingly masses andi volumes 
must.be taken as ‘“‘ even scalars.’’ The electric vectors are polar, the 
magnetic axial; mechanical force is» polar. In connection: with an 
example given by Emde, it is shown that in calculation. with inv a 
| S. 
Pine. 103. pp. 121-138, April 3,. 1923. The author: describes.a.theory 
_ which. appears to offer a reasonable explanation of most of the principal 


up of crystals with their cleavage planes oriented relatively to the axis 
of the test piece in many different directions. (2), The shearing stresses 
in the cleavage planes. will differ according to the different orientations 
of the crystals, and slipping ‘will in some crystals under lighter 
loads on the. test piece.than in others. (3) Slipping is: resisted’ in) the 
first. instance by adhesion across the cleavage planes, and. after it. has 
begun, it is resisted by a force of the nature of solid friction, which will 
generally be Jess than the’ adhesion. (4) Some ofthe, crystals have 


forces, exerted by. the different crystals balancing each other. The Joad 

at which any crystal will slip will therefore depend on two. things its 
orientation.(and its’ initial stress. . (5) Bauschinger’s theorem that 
fatigue range is the same as the. elastic range is true. (6). When two 
parts of a crystal slip backwards and forwards on one another under an 
alternating load on the test piece, the slipping surface will wear ‘and,a 
crack, will form in;time and so initiate a fatigue failure, but this result 
slipping faces,,,and. when. healing. takes place. during . fatigue»test, 
‘final, failure: will.only occur. if ;the..wear and tear..is. faster, than, thi 
recovery. This. dgscription of what, is assumed .to, occur strictly. 


x 
phenomena: observed when certain metals are tested, . In this ‘theory 

THe MS are mace: metal. tes S mac 

initial stresses them before anv Jogad js applied to the test piece. th 

applies up: The pom commoniy allied the vieic poin this; 

the deformation;of;the crystals: becomes considerable; after that point 

e behaviour.of, the, crystals must. be greatly, complicated -by »mutual 

& interference; The theory now proposed is therefore limited to. stresses ‘ 


‘the yield ‘point. these ‘assuniptic 
pritttipal phenomena of fatigue’cati be’ explained!-: ‘This: ‘may 
conveniently be proved by showing that a model possessing the assumed: 
properties: behaves under test in all respects as metal test pieces ‘do. 
bees form of model is illustrated and described ‘which ‘is constricted: 
shall be elastic up to a point and then’ slip with solid friction,’ 

ail! waits whall not et on: the modeh is 
increased. The results given by the model when tested in‘an orditiary. 
Static testing machine may be thus summarised: The model reproduces _ 
all the three typical loadl/strain graphs up to the'yield point: ‘Tt éxhjbits 
the difference between the limit of proportionality in tensidn and’ com- 
‘found '‘in’metal ‘test! pieces: Tt, obeys’ Unwin’s law ‘on’ 


the “raising” of “the? limit* of “proportionality ‘stresses ‘less’ than’ the 


réproduces typical hysteresis ‘loops: “When tested ander 
alterhatirig” loads, the model’ complies ‘with’ Bauschinger’s theorem that 
‘the fatigue ‘Tange is the elastic ‘range.’ It ‘exhibits’ Bauschinger’s 
“ ‘hatural elastic limits after ‘the same’ treatment ‘that makes’'metals 
exhibit them. It gives the ‘typical graphs* for the’ complete. series of 
fatigué ranges and’ corifirms ‘Bauschinger’s and ‘Bairstow’s rejection of 
Gerber’s parabola.’ It also exhibits permanent ‘set ‘after fatigue tests’ 

Cimento,’ 25.' pp. 6-36, 1923:)A critical summary’ is* given’ 
work’ 6f Rutherford; Bohr; Born and Landé, Kossel; Lewis ‘and 
Langrinir, on the’ structure!of the atom, the: 
nature of chemical affinity, and allied subje tol 


Physik; ‘16. 2 and 8. ‘pp. 1792179, '1923.)—The’ great penetra- 
Say: of the atgon atom for ‘slow electrons “was shottly discussed by 
F. Hund, ‘who came ‘to’ the ‘conclusion ‘that’ actually ‘the ‘ceritral 
regions Of the atom throtigh which thé ‘electrons ‘pass atid that’ the 
absorbing and scatteting cross-section of: an atom has ‘the form of ‘a 
ring. Riichardt’s cal¢ulations on the ‘transfer of charges’ of H nuclei in 
canal rays (see preceding’ paper) lead tothe conclusion. The’ work 
of H. Kuletikampff onthe ‘continuous Réntgen spéctrum is ‘Closely ‘con-' 
nected with the hypothesis of a. ing-shaped absorbing. cross-section, 
and the author has made calculations in order to determine the inner 
radius of. the ting surface for swift electrons through comparison with 
the experimental ‘results ‘of Kulenkampff in their dependence on ‘the: 
electron velocity‘and ‘on the’ charge of the nucleus: ‘The formula’ 
obtained empirically is in agreement with the general theoretical expecta- 
tions ‘Hund: Further, it is shown from’ calculations based’‘on the 
chief results of the measurements of Ramsaver’ (on kathode rays) and 
Riichardt’ (on canal’ rays) that it is .also applicable: ‘to slow electrons: 


“Dynamo-Kinetic Theory of the Electron and of the My: 

Tomimasina. (Comptes Rendus; 176. ‘pp. '892-894, March 26, 

According to’ the theory ‘here developed’ ‘the author, indivisible,’ 

indestructible units of energy, 
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stituents of matter... The -movement of 
its. dynamio-kinetic; value is invariable. With -energons, the. internal, 
activity of the electron, as an electrical element, is not merely, inexpli-, 
cable. ‘but.mechanically inadmissible.. The. energon. furnishes. a. me-; 
chanical explanation. both of physical agents and of chemical atoms, since. 
it transforms the material point, which is a mathematical, abstraction, 


The Caleulation. of the. ‘Electric, “Molecule. af 
Smyth, (Phil,.Mag. 45. pp. 849-864, May, .1923.)—. 
Debye has formulated equations for the. electric moment. of electric 
doublets, or dipoles, ;which form. the, molecules; of; gases and. liquids ;; 
and. ji ‘Thomson has given.a similar equation for gases. A more 
general equation has been developed by. Gans, which includes not only. 
the. dielectric. constant, but. also D the density, N.the number of. 
molecules, ina gramme-molecule, M the molecular weight, R the gas con-. 
stant,; etc... The author obtains, equation from that of Gans, which, 
enables: the electric moment: to be calculated from the indices.of refrac-. 
tion. at two different. wave-lengths, the: density of the, substance under) 
the conditions. under. which these, indices are measured, the dielectric. 
constant at one temperature, the density at this temperature, the ‘mole-. 
cular diameter, and the above universal constants, For normal liquids 
this method. gives/results in good agreement. with those obtained ; by 
the method of Isnardi.and Gans, « For strongly associated. liquids, such , 
as methyl alcohol, it leads to results which are low, but which give an. 
idea of the magnitude of the. the other. — may. 
to. serious errors for such. liquids. Ben 


749:The Connection. between. the, Molecular Electric . Monet 
the..Heat of Sublimation of the. Halogen Hydrogen. Compounds, ..M . Born, 
and H,. Kornfeld... (Phys.. Zeits. 24, pp. 121-124, March 15, 1923. 
There. are. many reasons. for. ‘Supposing that. the above compounds, in. 
the. solid. state, not form, ionic lattices like, the salts, but molecular. 
lattices. [Abstract 1131 (1920)]... The. strongest argument for this is the 
fact: that.the lattice energy Ugx.calculated from, the heat. of sublimation. 
Spx,,and the ionisation energy Ipgx.(X.= halogen; Upx = Sux Tnx) 1s, 
much greater than, that obtained,on, the assumption of an ionic lattice, 
Unx'= kcal. density,:M= molecular weight), It, is. 
usual: in'such cases to speak of ‘homopolar. combinations, which throws. 
the problem into. the -pathless territory.of the quantum,,theory, but the. 
authors. consider that such combinations should: be, regarded .as lying. 
between the ‘homopolar and the heteropolar, the former class, in, such, 
molecular: combinations as, Ng, and the. diamond, involving, .very, 
large amounts of energy, and. being explained by equality of phase of. 
the ,electronic motions’ in the neighbouring: atoms ;. while .in .HCl, etc.,, 
the energy of combination is small, and can hardly. be attributed to: the: 
same cause, They. suggest a structure in which one molecule is situated. 
at each of the corners of a cube with edge $/2. The molecular doublets 

at‘each end of a,cube diagonal point in the same: direction along the 
diagonal; Hf the donblet: at. one,corner, ofthe cube points. inward; 
towards'the centre of.the cube, those.at the; three. neighbouring corners, 
point ontward, and -conversely.,. The, lattice is, built, up. ber the: 
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- GENERAL 
cube through: Ocin the three dvections parallel to its, edges, 
There.are :eight.imolecules: im.the,unit; cell.;, the forces..between.,the 
adjacent: doublets hold the. structure., together; found..to. .be.319 
oni: this (hypothesis, the ..observed value being. 313, the. corresponding 
nuthbers for 294 and, 299. is, bester than could 


pa .Malecular.. Structure,.and., I Friction, 

ens and their Hydrides H, ‘Schmidt. sais f. Physik, 12.1 and 2. 

pp. 24-27, 1922.) _G, W. ve T. 


pple 312-341; 1923. shows "that 
atom: in. its, normal condition, in. ‘two 
electrons move about nucleus) in single: quantum, orbits in to. 
one another, the energy content of the atom.is 3-9 volts higher. than, iia 
experimeptal, value, ‘the assumption . being. made that the ,ordina: 
mechani¢al laws apply to the motion and energy of the fn A It i is 
shown further that such motion is mechanically unstable. Thus, even 
inthe, simple model of the helium atom with two similar electrons, the 
ordinary, mechanical, laws: do not hold; and it. is hence. uncertain. if, the 
_ energy function-derived from these laws gives the physical energy. m 
by. spectral. terms. and ionisation. potentials... 1t is not.considered, that 
the above: result ¢asts,doubt.on. the.accuracy of the helium model, and 
some of the; general grounds on. is. based. are discussed... 
bath 
(Phil. Mag. 45: pp. 1085-1087, spectrum, is calculated 
on. :the (usual quantum ,assumptions, for .a,,model of . the helium, atom. 
suggested by Langmuir [see Abstract. 1005 (192])], in which the two 
electrons vibrate about the nucleus in opposite directions. _ The lines . 
calculated do. not ‘belong: to any known Spectrum, M. 

1753. X-Ray ‘of the” ‘of ana~ Tin 
Tetra-lodide:) and K,Weissenber (Zeits,,f. Physik, 16. 1. 

pp. 1-22, 1923,)++In; the investigation at the structure of urea the. method 
of crystal rotation was used. The rotation diagrams show a series of 
dots aftanged along lines at right angles to the axis of rotation; and the 
nearly. coincidenticrystal axis; in reality these. ‘‘ layer lines.’’ are 
and all the interference dats on a. layer line have, the same. i x, with. 
respect’ to the principal jaxis if, this is used, that the, planes 
(the. zorie lofi the principal, axis) lie.on the,equator, the.< hkl > planes 
on the first;'the planes on, the; second, and so. on. . The identity. 
periods I. can. be:caleulated, from the distances, the layer. lines from the. 
horizontal. equatorial; line, . It, is shown, that. by. varying. the: direction 

of the axis ef rotation; and consequence the direction of, the. X-rays, 
through the crystal, which direction is always at right angles to the axis of 
rotation, data can be obtained for the determination of the dimensions of the 
space lattice; the space group; the symmetry. of the molecules, and the posi- 

tion! of the atoms. ;.For urea there is onlyone space.group,,and-ene arrange- 
menht(of the atoms, which is in agreement, with the X-ray. diagrams... The, 
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molecule 1s united in space’ and: ‘apart’ from atoms is'plané) with 
autosymmetry C2y ; ‘distance between N atoms in'(the molecule 
is approximately 2 Ay distande between centres of neighbouring molecules 
larger than'3-98'A. and smaller than’4-'62 A.’;' twomolécales in the lattice 
cell.” Snty is ‘cubical 6-04 A. ; T'dtoms sutroutid’Sn in tetrahedral 
union.’ ‘In a note R. O. Herzog claims great superiority for the method 
as compared with that of Debye and Scherrer. For details of the 
meastirements and calculations the ‘original ‘papet'should consulted. 
, 1754. The Structure of NaBrO Op and NaCi03. N. H. Kolkmeijer, 
M. Bi voet, and ‘A’ Kafesen.’ (Zéits. Physik) 14) 6) pp. 291-295, 
is a reply to a paper’ on thé sdme subject by Veégard ifA bstract 
1039 (1923));" and deals in detail’‘with' the discrepancies’ between 
fesults ‘and those of the authors [Abstract: 1605 \(1922)];' ‘Some of these 
séem to be diie to the neglect by ‘Végard ‘of ‘the ‘action of 
Zeits. 24. pp. 209-212, May, 7923.)“4LiC); LiBr, “and “Lil were 
freed from ‘water, ‘and “exathined” ‘by the’ 
Groth all three crystallise in’ the’ ciybical ‘system, alt 
three ‘cases thé indices ‘hg, hg are unmixed ‘andthe ‘atoms«of the 
halogen element are a sd in a face-centred' cabic ‘lattice, \In°-the: 
case of LiCl it is possible to deduce, without photometric measurement 
of the lines, that the Li ions form the same lattice, shifted through half 
the’ cubé ‘diagonal ; ad’ the’'same structure’ probably holds thet éase 
of LiBr' and Lil.’ The following ‘table gives the values of‘@, thé length 
the the thus determined, and of a‘ the: same length as'calculated: 


from, the sity as: Baxter ho 2 


that’ of the deflection ¢an''be obtained by measuring; 
not from the middle of one liné’to ‘the middle the corresponding one 
on the other side; but from inner édge‘to inner edge!) With Lil-it was 
found that ‘the ‘X-radiation from fogged: the plate. ° (This: was! got 
over ‘by stitrounding the pardfimed-paper ‘cylinder: containing the crystal 
powder’ with: tube’ of aluminiuny ‘foil, away: just~énough’ to:allow 


on the ofthe the! Blastic. 
Spectrum.’ Tartakowsky. (Zeits: Physik}15)2 and: 153+168, 
ons. investigations of Born and Karman (see Abstract:626 (1918)], 
oft elastic ‘oscillations’ in the crystal lattice, far tovestablish 
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a ‘theory: of the solid state,’ dlthoughithe somewhat 
to‘ the Debye: theory, ‘pointing out the: simplicity of;'the.. mathematical 
treatment: involved ‘as: being-in. its favour, }His.(Debye’s) introduction 
of the:»method of asymmetric dscillations.in the theory of solids has 
been employed by the:presént author for the quantelation, of the asymmetric 
oscillator.»' Its senergy and) oscillation’ frequency.,are given as. functions 
of the quantum:number, for which an: upper. limit; is-obtained;from the 
periodicity condition ‘of the motion. ‘Every line of:the elastic spectrum 
is! broadened’ by thisconception, »possesses a. fine structures, The 
centre of gravity of such a group jis found to:be displaced.from the. corre: 
sponding» undisturbed (purely harmonic) lines»For high. 
‘displacement is proportional to the temperature. 


the form ‘of a ‘or of a fidrrow strip 1/20 mm. 
thick, was more ot saturated with hydrogen atid uséd’'to iffract 

X-rays of waye-length as’ in the well-kriown ‘powder “method. 
ied “yste 1 structures’ were shown t, both’ having ai face- 
prod tate ‘arrangement! ‘of ati ‘of pute palladium, 
parameter “and 
spefiditig On’ the’ degtee ‘Of A’ value 

a Pa PasH, with a density of 10-76 gm.fcm.’, The 
of, the atoms may. be asin CugQ,, but: there is. no for the 
position of, the; hydrogen atoms. ot 

rm urn. to’ the 


ons of Solid Benzo Bessel, 


ait 1758. X X-Ray, 
24. pp... 124-130, March. 1928 )—The paper, contains, the, 
results, obtained) by .means, of. the, Debye-Scherrer method.; the author 
proposes to continue the investigation, using the Laue method, jn.,o order 
to,finally decide between, alternative possible structures. Since. ‘benzol 
liquefies at, 5° C. the carried out, either , in, the, winter | 
with open window 2°.C. or in a special camera, which was. surrounde 


with solid CO 08: es, up to 26 hours, were used and as | 

benzol ‘evaporated quickly they were, renewed five times dt 

the In, this, way, lines. which cannot, be observed with, 

ionisatio were recorded, as many as. twenty-five. having 
meaaur hig measurement ; of. benzol. by. Groth is 

stated, by oh approximation, as. the substance rapic 


bic symmetry, with, the axial, rai 
a:b:6=0- 891:1: 0: 799. The optical properties indicate rhombic 
symmetry. A new determination of the specific gravity gave about 
1003 Theispbtific gravity-at +80 is: obtained’ by comparison 
of taken! at + 2° ;/and ‘is estimated as: 1:036, 
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the accuracy being at most 2%; Usirig:Groth’s:axial ratio it is necessary 
to assign the smallest ‘values of sin®0/2 to faces with ‘cortiparatively high 
‘arid to assume ‘at least: 8 ‘molecules: in the /élementary ‘cell 
Approximate’ ‘agreement can obtained with’ 4) molecules «this 
is ‘improved by making the axial ratio 0-832. Thereiare other 
possibilities’: an axial ratio of ‘0+ 757': 0-702 requires 4 -molecules' per 
cell, the lattice’constant C = 6*852:x 107% and the calculated specific 
gravity ‘is 1-046, using all the good lines; and:'1-035: using ‘lines: (2), \(6); 
aid (7); the itidices of which*are 200, 020;;and) 002. This ‘seems, to! be 
the best interpretation of the data ;-‘but the agreement found) in the 

1759. The Crystalline Structure of Anthracene. W.H. 
Soc., ‘Proc. 35, pp. 167-168 ; .Disc., 169, April, 1923.)—The, author in 
an, address recently published [Abstract 1246 (1922)) put. forward | mans 
for regarding the benzene ring as an. actual structure of, ascertaina 
size,and form, and deduced that the unit cells. of napiithalepe 8 
anthracene should have two of, their axes equal, the third axis | being 
longer. for anthracene than for. ‘naphthalene. by the width of one ring. 
The experimental data, then, available supported. this hypothesis only 
roughly ;,in the present, paper it; is, that more, reliable data, ped 
quently, obtained from, small but perfect anthracene crystals, agree, 
it, very, closely... It is pointed out. that the, RY, data a, nev 
and. the ensity of a crystal. 


"19602 The the Cryst: of Cinabar:'' C: 
Mauguin. (Comptes ‘Rendus, 176. pp. 1483-1486, "May’ 23 1923.)-2 
According’ to Descloizeaux, Hgs t has the symmetry ( ‘As, ‘which’ 
of. circular polarisation. ‘There ate Seven ‘triply iodi¢’ kinds’ 
hich 
assemblage which” give this symmetry, between which the study oy 
-ray. reflexions ‘enables ‘a choice to be''made. Sohncke’ type’ (28-24) 
the observations, 4 particle beirig repeated along a ternary, 
helicoidal, vertical axis with pitch C equal 9-51 x 10-® cm., and again 
A = 4: x 10-8 cm, along three horizontal directions a Sp as 
The ‘product of the volume ‘of the ‘lattice’ cell ‘and’ th 
density equal to the midss of ‘a single molecule ‘of HgS. “The 
as on. the binary axes (normal to the axis of the helix) belonging to 
e Sohncke structure, these binary axes ate of two’ kinds } the’ first 
eet the axis at the levels + 2/3, 0, and the second ‘at the ‘intér- 
levels c/2, c/6, — cJ6; the’ Hg atoms Bre on one set, and’ the 
on the other, so that along 0001 there is an alternated succession of 
and $ planes. The parameters “and v (wa and va being the distances 
the Hg and Ss atoms from ‘the,’ xis) have not been determined ; 
oa 1/3 would give a rhombohedric stricture, with an Hg atom at the'cen 
‘of the thombohedron, and a S$ atom at’ each of thé corners.’ This does 
‘not. asthe agree with the X-ray eviderice, but must be near the truth ; 
btain exact values the intensities of’ the 'réflexidns would have to be 
ured, and the laws of diffusion of Eat by Hg and $ would ‘have 
to be deermied, NLA, 


Blectvonic the: i be Huggins. (Phys. 

21; 509-516 ‘May, 1923.)—The ‘of 
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Of :the: spinel: /with certain assumptions 
as 'to'thé distances! between atomic: nuclei. )The primary, assumption 
distance! between; the: zinc and oxygen ‘atoms; in; several 
zinc spinels: is the! same’ as. that: in zinc The: distances: peculiar 
to: other elements are thus found: anda large number of the group treated: 
The ‘atomic: radii’ of: several metals:arei calculated,;sqmei for difierent 
valencies::and: tabulated; A: suggestion :: is» made.that., 
is due to the orientation of doublet and triplet groups of electrons ini the 
1762. Crystal of Caleite, Mauguin. : (Comptes Rendus;, 
176; May analysis: of) calcite shows: that 
each simple cell:in the crystal contains:one atom:of calcium; one:of carbon; 
and three of oxygen, but two arrangements of these have been suggested. 
The.more ‘obvious: necessitates that: distance» between “planes ‘of; 
various atoms shall be the same: ‘The Braggs have suggested another form, 
and in this the oxygen ’atorns are so arranged that the distances between 
successive» planes: are; double: the. other) unit distances: in the crystal; 
The ‘author shows: that. this will, be so: in| the case: of: all’ planes having, 
as indices, three unequal numbers.:: Reflection ‘of «-X+rays:.from 
the planes 311, 511, and 313 confirms this deduction and itor hypo- 
1763. The ‘Structure of Quarts,.. (Phys; 
Rev. 503-608, May, ,1923,)—Photographs iby the; powder method: 
of, X-ray. crystal. analysis, have, confirmed. the, space lattice, proposed: by 
others, . A..careful study. of. 30 possible arrangements has, shown, that. the, 
arrangement of atoms which best fits the, observed. intensities of,the lines 
_in, the, pattern.differs, somewhat from: those, previously proposed, main-, 
taining more clearly the identity of, These, mole- 
cules are, obtuse-angled isosceles triangles. (angle at, Si, atem-centre; 
115° 14’; distance between, Si and.O, atom-centres, 1;631 x; 1878 .cm:); 
lying in the basal planes of each of three interpenetrating 
space-lattices, so that the crystal may be considered as built up of, Jayers 
of molecules, closer. than, adjacent. in the same, 


“1764, The Quanium sing Isotopes... _ (Phil 
i 45. )—-Various matters, of importance. in 
quantum theory of spectra, and of ape structure are 
grouped. together and discussed, ‘with, mathematical evelopm t. In 
considering ‘ ‘ pendulum-paths ” ” jn'an atom, the simplest case of the 
péndulum-path of a\single electron about nucleus. is investigated, It 
is shown that, assuming the electron to pass through the nucleus, no 
difficulty. such ,as, an, infinite. velocity, is. | the electron, passing, 
through the nucleus with the velocity of m ah application 
of the theories put forward to the’ease of ti cortelusion’ 
formed tends to be adverse to the neriye of nuclei made‘up entirely: 
Zeits.:24:' pp. Feb. 16; and 97-104, ‘March 1, ©1923.) 
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1922; ‘Theauthor refers to the work of E, Madelung [Abstract 327 (1919)}; 
crediting him ‘with ‘having been the first to calculate the: constitutional 
energy; or lattice potential, of a rock-salt: crystal, to that! P. Pi Ewald 
(Ann. d. Physik; 64: pp. 253-297; 1921) in developing: rapidly converging 
series for lattice potential calculations, and to that of M: Born [Abstract 
1076 (1922)} in showing that for aicubic arrangement ofiidns the calculation 
of the lattice potential: could reduced 'a ‘finite’ number of miultipli- 
cations: and : additions, provided’ ‘a certain: fanction three ‘variables, 
the’ ground potential, is known at a pertain number of points in the 
lattice. The paper is the outcome of a verbal suggestion from Born 
of the desirability of extending’ his method to other than the cubid lattice. 
In ‘previous work it had. been: assumed) ‘sither that the! potential was of 
the: Coulomb type or that the interactions between other 'than adjacent 
ions were negligible: The author has found it’ possible to remove ‘these 
restrictions by expressing the lattice potential»in terms of the: Epstein 
zeta-functions.’ These are’ generalisations from’ Riemann’s zeta-functions 
developed by P. Epstein in the Mathematische’ Annalen, Vol. '56, 1903, 
and-63, 1906,: Born’s lattice ‘potentials ‘are obtdined. as special case; 
derived from the more: general form and: applied in’ the second paper. 
4766. A Possible Periodic Alteration af Mass to the Relative 
Motion of the Earth. K. Fehrle. (Zeits. f. Physik, 15. 1. pp. 24-26, 
1923.)—The ‘author from thé results given in his’ previous’ paper 
[Abstract 1470 (1923)] the possibility, according tothe theory of relativity! 
that the ‘ratio between the atomic’ weights of different elements’ ttiay be 
affected by the earth’s movement through space, being different at intervals 
of Six "hours owing to rotation, ‘and’ of ‘three months owing’ to ‘revolution 
round The effect depends‘on the position of’ each element’ on 
the ‘author’s curve, and is ‘greatest for elements with small atomic weight: 
The' probable amount of the effect’ is such’ that there seems possi-~ — 
bility of ‘its ‘detection by available N. A 


1767. The of Matter on Measurement. ‘Krall.’ 


= + is the negative potential and ¢ the the 
whose potential is ¢, is the a apparent mass will be gi 
‘Then if two bodies act on each’ sthér, 9 
whe $, and the other where 9, the change 


thie be: given: by and of the 


~ 1768. Anomaly of Gravity on the Earth. F. Sacco. (Accad. ‘Lincel, 
Atti} (32. 18, 1923.)+-The irregularity of gravity” Over 
the earth’s! surface—the defect in| 
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‘be! inferred: ‘from: the: condition: of. its: primitive crust:of consolidation. 
‘The portions of .the: moon's surface more. or less elevated, called terre, 
représent: the Scdriacéous surface first! consal which ‘from terrestrial 
analogy ‘may bet considered: as of an acid ‘constitution with: silica and 
alumina, probably: partially ‘:pumiceous: from great development of gas. 
This is analogous tothe’ the earth:.and. to:the: sal..of 
Suess) The‘zones: on the: moon's: surface; which: present the: appearance 
of planes and are ‘called, ‘though improperly, seas, represent the regions 
last ‘corisolidated'in the cooling of the:crust. They aré: mort or Jess 
deptessed* relatively to the are more: basic’ in constitution 
with silica and: magnesia, ‘resembling the basalt ‘rocks:on the arth 
the! of Suess); andvaré more compact.:' 

tistin the wcasecof the earth above the metallic Borispers; 
density df 6 to'7 and’ constituting perhaps #of the globe, and the succedding 
less ‘metallio:' zones’ and magtmas;: comes the: lithosphere, with a. density 
varying between 2 and’3.» This:the author, from the analogy of the moon, 
considers to consist ‘of two: portions, (1) one of ‘prevailing acid, character 
rich in silica) and! alumina, which forms the foundation of the chief terres- 
‘with an average density of about and: (2) the regions 
which’ remained: longer ‘in the condition of magma’ and solidified Jater, 
of a prevailing ‘basic character; magnesio-siliceous, ¢ompact, and resemb- 
ling basalt with density above 3, formed. 

E769.) | Bidsite Principles of: Simons. (Am. 
Tnst; Mitiing Trans. 68. pp. 431-450; Disc., 450-462, .1923.)--The 
subject.is treated, in*general,on ‘the’ lines of» Rittinger's ma mathematical 
analysis’ (Aufbereitungskunde, 1867), but with the emiployment only of 
simple mathematics and elementary mechanics, A general agreement 


‘Inertial; Gravitational, dnd Field-Generating Mass.’ E./Reichen- 
(Zeits. f. Physik, 16. 4 and 6. pp. 276-279, 1923.)-—The author 
considers that gravitational phenomena must) occur transversely to a 
field of radiation in ‘the presence field-generating mass. » Brief:allusion 
is made to’ the significance of this conclusion in connection» with the 
experimentally-determined fact ‘hydrogen, ‘of all the ‘elements, 

an atomic weight not in agreement with the whole-number rule, 


“4771. The Gravitation Field. J. Le Roux. (Comptes Rendus, 176. 
1544-1546; May 28)°'1928!)—The illustrations of the difficultiés of 
integrating Einstein’s “equations | detérmining a) given distribution of 
matter recently given’ by G. Darmois are’ interesting, and may serve for 
comparison’ of the results of Einstein's theory with those of observation, 
but the integration is not required ‘for the general criticism thereof. -The 
equations take the form G,z= where G,, denote the. coefficients 
of covariant form deduced from’ the’ fundamental while U,g:are 
functions of four ‘coordinates defining the distribution of what Einstein's 
theory’ calls ‘matter and “energy?” Given U,g,' the equation’ (1) must be 
integrated to deterfiine the coefficients gy of ds*. -easierto 
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deduce U,g bf simple differentiation. And:there 
appears no ground for assuming any relation between ‘Einstein’s' matter 
and ordinary matter. Equations (1): are: mére word definitions; empty 
space ‘béing defined) as regions: in which vanish.’ The author's 
criticisms are‘ directed against»the hypothesis on which: Binstein’ s theory 
rests. ‘They demonstrate the impossibility of dccounting for the phenomena 
of gravitation in’ terms of a:four-fold ds®, thé! geodesics of which’ define 
the motions'of matter. The ‘essentials of gravitation—the solidarity arid 
coordination of motions—-disappedar, since there: exists no :point-to-point 
«correspondence between the points of ‘two geodesics of one and the same 
form. And‘ this defect is inherent in the theory. There: is} therefore, 
no ‘foundation: for equations (1). Moreover, curvature of space! or of the 
‘univetse is not a geometrical concept, but-is derived from an incomplete 
analysis of the concept of a line element and from an incorrect generalisa- 
tion of: Gauss’s theory.'\ In’ geometry, curvature is a differential invariant 
of the Euclidean group. © If the Euclidean ‘sense of the linear! element is 
abandoned, there remains’ no ‘ground for attributing to Gauss’s invariant 
the sense of curvature: Again, in defining the components of the gravita- 
tion field, Einstein has to abandon rectilinear Cartesian coordinates in 
favour ‘of general coordinates, subject only to the condition that to every 
‘point-event there corresponds a definite: system of values of the coordinates. 
After constructing; for such a coordinate system, the general equations 
of motion of a point, he assumes that: the necessary and sufficierit condition 
that the motion should be rectilinear and uniform is thatthe coordinates 
«ised should be linear functions of the generalised ‘That.is to 
say, he assumes that the straight line is invariably characterised by 
linéar relations’ between the: coordinates, no matter what be. the nature 
of thosé: coordinates. For example, the spiral; of Archimedes. would 
ibe /a-straight line if expressed in also Abstracts 
9772. (Gravitation: Field Nuyens. 
Cilapte Rendus, 176. pp. 1376-1379, May 14, 1923. \—The author first 
refers to'J..Chazy’s determination of the ds* of.a gravitation field due to 
‘a homogeneous sphere, forall paints: external; to. the sphere, the sphere 
being situated in a finite)-world (Comptes Rendus, 175, 1157, 1922). 
He then gives the solution for points within the sphere, and _,discusses 
various points connected with’ the problem of determining the ds* inside 
and: outside such sphere when ithe:cosmological constant is given, . He 
points» de. Donder’s solution for points. outside: the sphere. As 
obtained as a particular case.of his solution when constant 
is zero. edit DE T. 
A773, Baculae ‘Relativity Effects. in. J. Chazy. 
Rendus, 176. 1642-1644, .May .28,°1923.)—The author, 
replying. to: Trousset’s contentions [Abstract 1321, (1923)], .argues that 
‘they would involve the conclusion that every correction,; of, the order in 
question, of ‘the.‘Newtonian periodictime of a planet, could be: assigned 
to. the major :axis, so.far, at)any rate, as the two-body problem is con- 
cerned) But reasoning. similarly, and attempting, , from, the, equation 
= f(M m), to'derive-the limits of Mercury's mass, the resulting 
difference would .exceed ‘that of extreme values given by, Backlund and 
Encke,, respectively. In, practice it.is mot, the length of the major, axis; 
‘VOL. XXVI.—A —1923, TERE 
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corrections ‘of Newtonian times; even such as required. yby, relativity: 
theory, may, be greater than the errors of observation. Consider e.g. 
the last and the next passages across the 'sun’s"diso of Mercury ‘May 
in 1891' and 1924, ‘respectively. “Assume that in the 33 yeats 
‘law has held throughout’ the ‘sdlar system with’ the known 
values of the osculating elements and ‘suppose’ this law’ replaced by that: 
relativity’ theory or any ‘one of the other four laws’ of force::’ In'the latter. 
case, the’ mometit’ of ‘the ‘second’ conjunction itv right ascension will :be 
ddvaticed by about '27 secs.,- 145, °290; 51, substitution: 
f one’ Of ‘these ‘laws for’ thit ‘of Newtorl tieans, therefore, the assertion 
it ‘the observed time of'a planetary revolution consists of the’ Newtonian’ 
term +'a correcting term; the ‘ritimerical value of ‘which ‘greater! 
py élativity Theory: Hy" Weyli i Bite. 
pp. 280-282, June 1) paper! opens ‘with the statement thet, 
ig the equivalence’ principle, it'follows from ‘the observed Doppler: 
effect that light coming to ‘tis from a‘ plate of lower gravitation: potential 
will ‘become of lower ‘frequency, ‘involving ‘displacement: of 
towards the’ 'red.’’ THe “Doppler arid’ Einsteiri “effects: are inseparable,: 
The author has therefore formulated a. simple principle, here:reproduced: 
from, ‘Raum, ‘Zeit! Materie”” (Sth Edition; 1823), “enabling: an observer 
in ‘an arbitrary gravitation field to estimate the ‘change in ‘wave-length 
for’ arly given motions of himself’and a’ point’ source’ of light:): Let»s ‘bei 
the proper timé of the light source*Q: situatéd°on ‘the ‘worldi!line ‘Lj and, 
that ‘ofthe ‘observer situated on ‘the! world line’ Ay! From the:points, 
situated’ on (three dimensional) ‘surfaces :which ‘are loci: of constant 
of the radiation travel towatds the fature within the opening 


ét of the null cone will cut'the tine fixed point o = o(s)., 
observer’s impressions those due to'the intersection by A: of 


the advancing phase surfaces. : 


with vanishingly’ small period, period will‘ increase’-in» the. ratio. 
p = do/ds when micasured’ in the’ observer's’ system: the: obeerver 
carry’ with him a sourde Qp'of light’ of pliysical character identical, 
with Q, the o measured frequency of Qo will equal the s measured: frequency, 
of Q. Hence the ratio of A + AX, the wave-length of the light received 
de Sitter. which the author refer- 
able. to Einstein’ S, and to, what he has elsewhere denoted the hictheht 
- cosmology,..the author considers two stars A and B of common orig 
and belonging to the same system, so, that their world lines have the same 
action domain. . This limitation is not made by de Sitter [Abstract 134 
(1918)], nor by Eddington, [Mathematical Theory of Relativity, pp. 161 
et. seq.],. but it is a necessary condition for the homogeneity ‘of space and 
time; without it the spectral shift towards the red could not’ ‘be predicted 
with certainty. This déflection as seen’ in the spectrum of A by ‘an observer 
on B will then be given by’ AA/A = tan‘r/a, where @ is the constant world 
curvature the of A from, _it is then shown that 


spectral shift is greater than that: corresponding to the radial velocity in the 
“patio? author points,out, the of this conclusion 
VOL, XXVI.—A.— 1923, VER. Joy 
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Morand,., (Comptes, Rendus, 176. -pp- 1211-1213, April 30, 
and pp. 1373-1876, May 14, 1923,)—The, author finds that, by. papa 
electromagnetic theory into the most general. invariant form, in acc 
dance with Einstein’s relativity theory, it,is possible to determine. 
electromagnetic field at every, point in a, Riemannian fourfold when the 
distribution. of charges and,currents is known. . The. differential equations 
_ obtained aré much too complex for. integration, but when simplified into, 
the four corresponding, to a, Euclidean fourfold,.and therefore to classical 
electromagnetic theory, some interesting. consequences of Einstein’s 
gravitation theory are obtained. An electrically charged particle subje ~ 
to no forces other than the action of a gravitation field on its inertiz 
nidss, will, in consequence, move along a world. geodesic,...The particle 
when falling freely ina gravitational. field will be surrounded only. by its. 
own electrostatic. field... If the charged. particle, be held immobile, at a 
point P«by. any external, force,,it will be surrounded, by two fields : one. 
electrostatic; varying as..777%, the, other, electromagnetic. varying as 771, 
and composed of an electric and magnetic field, which together, onstitute 
the radiation field, of the particle... The action of the. electrical field on 
- the particle will have.a result which does not vanish, and having the di rec 
tion of the gravitational forces... This is the weight of the particle. ° us. 
is the existence/ of the gravitating mass of. electricity, explained. the 
gravitation ‘field at P were) merely, a geometrical in, place of.a permanent 
one; there would be no change in, ‘the character of the electromagnetic : 
fields existing around the particle, but the resultant of the radiant reaction — 
would be: the force of, inertia... Here. we obtain a physical explanation 
of the existence and equality. of the, inertial and. gravitating masses of 
which Einstein. availed’ himself in his, geometrisation of gravitatioi 
forces. Those results might have.been, predicted as an, electromagnetic 
equivalence. of geometrical and. permanent gravitation. fields. Indeed, 
the radiation térms calculated, the classical: theory depends only, on the 
acceleration the particle, that, is to: gay, on the components of the 

tric gravitation field in, which it is., Since. a permanent gravitation 
differs from a geometrical one with equal components only by, deriva- 

ps of the g’s of order higher than the first, it follows aes all gravitation 
give rise locally to the same radiation. DE 


‘1776. The. Doppler Effect and ‘Relativity Theories: P. re “Schultz. 
f,, Physik, and 3. pp. 121-125, K* and K ‘be ‘the 
reference systems in “which the light source and the observer, respectively, 
at, rest, 6 and the corresponding angles between the direction ‘of 
t ray. and the velocity v, of the light source, then, the 


= v( + _Bcos — where | = = vf.” “then for the aberrat 


ff then ‘the’ Lerentz ‘transformation holds, for 90° the Doppler; effect 
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will: be finite, the: frequency: will-deerease; and: the. moving’ light ray 
deflect towards the/ted: » There: must then be ian\angle 0, between 
90%; for: which the Doppler -efiect vanishes, viz. from .(1)-when 


for:Oi=:90° »The author believes in the possibility of using these relations 
as criteria for discriminating: between the classical (Newtonian) transforma- 
tionand thatiof-Lorentz. The former demands a displacement, towards 
the -vidlet:for 90° > the Jatter a:displacement::towards: the jred. 
Theformer also demands for all pairs of angles symmetrical 
positions for the displaced: rays,: relatively. to the rest positions, and 
the latter: asymmetrical: positions, The author admits. thatthe difficulty 
of obtaining:acturate perpendicularity: between the light track and. the 
velocity the. source would: make ‘it: impossible to:make equation 
direct: criterion, but suggests by using positive rays as the moving light 
source, it should» be possible: to’ determine: the existence or non-existence 
of symmetry in the vicinity of the: angle: 
velocity 40%cm.fsec.; obtainable’ with ‘a’ about .30),,kv., 
Oy 89° 48138%+14) and) the Balmer:line: H, = 6563A, represents, the 
Dopplér ‘effect = = 90° and | 
discusses and dissents from some remarks made by N. v. Raschevsky 
in a recent: paper [Abstract 1529. (1923)},.in which the latter rejects the . 
possibility -of- utilising the Doppler effect. as: a criterion between the 
Physik, 2 and’ 3. ‘pp. author follows Kant: in 
assuming that:space and time are not derived from) experience, but exist 
a‘priovi in the mind, ‘and also in the view that the inductive.investigation 
of natural science is justified by the conformity to law of the relations 
between naturtal objects. Also in his conclusion that the minimum of 
congruence ‘and uniformity that is necessarily conjoined with the concept 
of this conformity, therefore represents the a priori foundation.of natural 
science: «Im order’ to make definite, the concept of the physical continuum 
discussed at length in the paper; coordinates have to be introduced. Such 
a continuum ‘can: be constructed from a finite: number of observations, 
provided that: the distance between two. adjacent: points. is represented 
by a definite quadratic differential form of the relative coordinates :d»:; 
in this case any infinitesimal rigid point system can move freely through- 
out the’ continuum. The only continuum throughout which any rigid 
point system: can move: freely is the: Euclidean continuum.. .In the case 
of a four-fold world ‘representation; not resolvable into: space and.time, 
it: will always ‘be possible to order the’ with 
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the requisite’ functional conditions, sincé! the sum) total. of, the ‘a> priori 
foundations is) equivalent ‘to the two conditions it is possible 
by: observation ‘to determine the space-time ;coincidences that‘from ia 
finite series of such determinations all other world+points can be determined. 
Here is found the minimum of theoretical knowledge required to make the 
knowledge of nature @ ‘possibility.: As its ‘consequence it appears that 
_ for the continuum to be measurable it must contain infinitesimal congruent 

systems of world-points, or in ‘other words, equidistant event-pairs must. 


41778. Measurement of Einstein Plates’ in Canadian Eclipse Expedition: 
R. K. Young. (Roy. Astron. \Soc.| Canada, J. 17. pp:! 1295137, May; 
1923:)—-Two plates; El and E2;'were taken in Australia in 1922-of 
star field with the eclipsed sun present ; two, Cl.and C2, were taken at 
Tahiti; of the same region when the sun’ was absent, ‘and ‘one plate; 1; 
ofthe ‘same ‘region’'was’ taken: through the glass. The procedure of 
‘measurement was to clamp I ‘with one of the four other plates, film to 
film, so ‘that the pairs of images of the stars:are reasonably close together, 
allover the 'plate ; to measure the relative positions of the images; and 
correct for atmospheric’ refraction: (small since Wallal and ‘Tahiti are 
nearly in the same Jatitude;and'the plates were taken nearly’ at the same 
venith distance); for aberration, and for all that: makes for a: change in 
scale (one set of plates being taken’ at night and’ the other ‘in the' daytime, 
that température, barometer, focus, étc.,.are all different); the, out- 
standing shift being attributed ‘Einstein’ s.. ‘Three: solutions were 
obtained: (a) E1, 17+ 38,'from EB2, 09>; (b) ‘omitting star BD 
12628, from E1,/1’+30, from: including BD 1:2628, but 
omitting the two most discordant from El, E2, 2"- 75, 
Fermi. (Phys. Zeits. 24. pp. 261—266;; June 15, 1923.)-Let be the 
phase space the points of which represent the coordinates of velocity 
and momentum. Then the path of a representative point’starting ‘from 
a point Pp of [’ will lie wholly on the energy surface through Pp. The 
system would»be talled ergodic’ if: this path included: every point on ithis 
surface’; but Rosenthal (Arn. d: Physik, '42. p. 179,.1913). and ‘Plancherel 
(Ann. d. Physik, 42. p: 796,.1913) have shown this to be impossible.:: The 
author shows that in general the path passes infinitely near to every point 
‘on the energy surface, so’ that the system is quasi-ergodic;: This effects 
by ‘extending a theorem due to H: Poincaré (Méthode Nouvelle de la 
Mécanique Céleste, vol.:1, chap. that a canonical normal-system in 
general can have no analytical; single valued'-integral independent of 
the time other than the energy integral F = constant. Geometrically, 
that is to say that in the phase space [, in addition to the-energy surfaces 
F constant, there: exists no family of surfaces: possessing the property 
that @ path of the, representative point starting in any one of them . 
‘remains confined to that:one: This is generalised into: Other than =,con- 
stant’ no: surface having the; property that paths starting in it 
remain in it,'so that the proposition to be proved is: If,an analytic single 
‘valued ‘surface possess: this property: it. general »be: one: of: the 
surfaces ‘F = constant. provided the number of degrees of freedom of 
ithe’system ‘be greater than two; Since:the system is normal the velocities 
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‘and momenta may be replaced: by coordinates’ Vo and 
‘fot! which: the ‘following conditions ‘hold F is independent of'the: time. 
‘Other than the coordinates x, y, F will contain. parameter ps; and for 

‘vanishingly*small.‘ values! of w may ‘be! expanded:in the Fo 
4+ + ..., where the F;are functions of y and inde- 
pendent of +. The configurations of the system, and therefore of F and 
-F, are purely periodic’ functions: of period’: A’ Surfate! Sy, 


is’ therefore assumed with the’ required property, being 


analytic,’ single valued and petiodié in ‘the 'x’s! . Avdifficulty occurs’ when 
‘Py ‘lieson' Sp. “Although Fy does not contain the ‘dll. the’ points 
‘the path will have the same-y values as Py, while the are linear func- 
‘tions ofthe time: In: nidimensionabspace the path is:therefore a straight 
line; ‘but the periodic nature of the x’s enables the points of this straight 
line to be enclosed in a cube ot sides 27, provided there exist no relation 
‘ofthe ‘type Ym dFydY; = 0. other words, the /undistutbed ‘system 
‘must not bea: degenerate one. ‘If the number of degrees of freedom of 
‘the system be greater than 2;; if it be not degenerate, and if ‘three other 
types “of “relation are: avoided, comprising all:the five conditions 
subject to which Poincaré’s generalised theorem holds good, the author 
‘shows that his theorem—a mechanical normal system is in general quasi- 
ergodic—follows éasily by means of ‘a simple geometrical superposition. 
The ‘foregoing set of conditions ‘is: sufficient,» but not strictly necessary. 
Many ‘cases in which theorem 
weil: Mag: 45. pp! 998-1009; points out that 
‘one method of arriving’at the natural laws of a group: of phenomena, and 
one’ given prominence by relativity. theory, »consists:in deciding upon 
the degree of mathematical complexity requisite, writing down the most 
general expressions of’ such type, and ‘utilising. known characteristics of 
the phenomena to'determine or reduce in number the constants thereof. 
‘Tf the ‘result ‘explains’ the known phenomena*in the field covered, it: is 
accepted as a natural law; if not; more’complex expressions are tried. 
‘With the addition ofthe condition that such expressions must be: tensors, 


‘this’ is the relativity method; therefore becomes important: to deter- 


mine what tensors of given types are possible, and it is with this object 
in view that the author states and demonstrates, or indicates the method 
_ of demonstrating six theorems.’ He believes theorems V and VI to be 
new, but it will be sufficient to state the latter, which includes V and also 
the known problems III. and. IV as special cases, indeed VI is obtained 
as a generalisation of the three preceding theorems. Theorem VI:—The 
most general tensor of given even order involving the g;;’s and their 
first’ and’ second derivatives, these last linearly, is a linear combination 
‘of tensors which may be formed from the curvature’ tensor Réj, and the 
fundamental quadratic tensor’ by ‘multiplication and 
There are no tensors of odd order of the type required. Mi 

‘As an application of theorem IT it is employed to derive the vicciredetnnss 
for the stresses in a viscous fluid. Both it and theorem I refer to Euclidean 
‘Space,’ ‘referred to Cartesian coordinates. The author names’ them 
arithmetic tensors, defining an arithmetic tensor as’ having components 
which dre constant,’ being independent of both the position of: the point 
particular set’ of ‘Cartesian’ coordinates used. . Theorem. 
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employed to arrive at Einstein’s law of gravitation as the generalisation 
of Poisson’s equation, as an example of its use. » The ‘author states, that 
the point of-view adopted in the paper is, in its. precise form, the outcome 
‘1781. Tht. dss Sitter’ ‘Spherical ‘Worlds. ‘Weyl. Zeita, 24. 
ope 130-131, March. 15, author inthis: paper refutes the 
criticisms of K. Lanczos [Abstract 1052 (1928)}.on ‘hispaper (Phys: Zeits. 
20, pp: 31-34, 1919), and mentions that the whole cosmological, question 
and the conflict of opinion between Einstein and de Sitter are exhaustively 
discussed in section 39: of the the author’s  work— 
4782. Opacity Banks of Cloud ; Applivosion to the Rapid 
Thicknéss of a:Gloud Layer.) G. Reboul, (Comptes 
Rendus, ‘176. pp. 1646-1648, June. 4, :1923,.)—The intensity of sound has 
been found to be much more feeble when a cloud bank is situated between 
the observer and the source ‘of sound, than when no cloud is present. 
The thickness of a cloud: bank may be determined to within about 500m. 
by firing shells, arranged: to explode at successive heights, and observing 
the intensity of the sound’ at points on the ground. . When the.explosion 
takes place above a cloud bank the: noise is: feebler;: giving a discontinuity 
in the intensity of the sound observed. The height of this discontinuity 
gives the position of the upper surface of the cloud layer, and the thickness 
mined from a pilot: balloon ascent. Observations were made by this 
method in 1918 and well-marked. were, found. at the upper 


Riviére. (Comptes: Rendus,: 176. pp. (1643-1646, June 4,..1923, )--The 
author investigates the cooling:of the lower layers in a calm; atmosphere 
with a clear sky, assuming it to be caused by the heat loss by radiation 
towards the zenith and by conduction and: radiation ‘towards the ground. 


temperature at. the ground 
at time i, and the vapour. pressure which is assumed constant during 

- the night. A modification of the formula is.given.for use if f is yariable. 
The values of p/yapplicable to the observations of Marrakech and Meknés 
are 107 165 0: 02 fo). and 04 fo M. 1. 


by the Vertical Displacement Associated with Horizontal. Motion Governed 

by the Geostrophic Law.” J. W. Whipple.» (Phil. Mag. 45,.pp:.778- 

782, April, 1923,)—The initial rate of change of temperature in the strato- 
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is investigated, assuming; (1) That the motion is geostrophic) 
of height}! (3) ‘effects due to! radiation’ and: eddy conductivity may 
be neglected. It is: shown that be: 


log. — log 3 


atmosphere, In..the equation previously, obtained. by, L.. F.. Ric 
the,term, in H.is omitted, although, it may he.of importance. Hence. the 
correlation, obtained, between the two. sides of, Richardson's, equation 
is higher than, would be, expected. is suggested that 
pilot, balloon observations of the, upward velocity up. to, great heights 
Siniiar Phenomena, as the Effect of Gravity. R. v. Dallwitz-Wegner. 
_(Zeits. £. Physik, 15. 4 and-5. pp. 280-286, 1923.)—The author attributes 
the. vertical temperature ‘gradient in .the«atmosphere to. the) action of 
gravity whereby: the kinetic energy of a molecule of the air changes with 
height above the earth’s.surface in, much the. same manner as the kinetic : 
energy of a:projectile changes:under similar.conditions. On-this assu 
tion itis shown that the atmospheric temperature gradient should be about 
0-01° per metre; whichis about double that. actually observed up to.about 
3 kilometres. The significance of the temperature gradient .in its effect. 
upon heat conduction from the earth, and. moon. 
“1786. The State of the Upper the R. v.Dallwits- 
{Zeits, Physik, 14. 5. pp. 296-300, 1923.)—Assuming) that 
the atmosphere rotates on the average with the same angular velocity. 
as the earth, and that at the boundary gravity just, balances centrifugal 
force on the atoms, the height in) latitude is-Ho =, (42210/cos 2/34) 
— 6377 km. A formula is worked out for the temperature at any height, 
and:a,table of tem peratures is given, The earth’s atmosphere has the 
form of an elongated ellipsoid of revolution, the diameter being 85,000 km. 
at the equator, and some 1,888, nai weg at - fsae At the boundary 
J. 'W. Meares.» (Inst. Civ: Eng» Proc. Selected. Engineering Papers, 
No. 2(29pp.] 1923.)+-The author describes the experimental work which 
led upto the design of a fractionating rain-gauge consisting of a fine jet 
of variable trajectory, depending on the head of water im a vertical tube, 
discharging ‘into ‘one of ‘ai series of collecting vessels connected to a 
corresponding number of leaping weirs: Although designed mainly as 
ameans of solving the problem of run-off in countries subject to heavy 
monsoon rainfall, the device can be used on light falls if a larger diameter 
gauge-funnel is used... By correlating: the size of funnel and of jet, the 
water will head up in the vertical tube when the intensity of fall is hight; 
VOL. XXVI.—A.—-1923. IVER 
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this: :gives»a more horizontal trajectory causes.the nearer weirs ‘to 
be overshot. - Experimental results under artificial and natural rainfall 
are given; ‘Further’ suggestions of the author and J. H. Field are 
made for recording fractionating gauges suitable for installation in places 
which can only be visited at long intervals. The effects of viscosity are 
examined in an AUTHOR, 
1788. Temperature of A, Lindemann and 
G.M.B. Dobson. (Roy. Soc., Proc. 103. pp. 339-341, May, 1923.)—In 
the’ region about 50-60 km. high,’ “few meteors ‘appear or disappear, and: 
it is Suggested that this is because, in ‘this région,’ meteors pass ‘out from 
a temperature ‘of about 300° ‘Abs. into one‘ of about 200°, ‘and’ their 
evaporation is tempérarily Checked: ' This effect is foutid’ to’ be greatest 
when the’ upper part of the atmosphere is warmest} 7.¢. in summer, indicating 
that’ the ‘te ture difference ‘ffi ‘upper ‘régions betwéen 
and winter ‘exceéds, ‘matétially, ‘that in ‘the stratosphere.’ ‘The’ authors 
suggest” ‘four other tests to prove that the temperature above 69 km. 
is higher than that between 10 km. and 50 km., and correct two arithme- 
tical mistakes if their previous’ = Abstract 1069 '(1923).] 
~ | | “B.S. D. M: 
(Roy. Soc., Proc. 103. pp: 45—52, April 3,:1923.)—This paper continua- 
of thé author's ‘previous studies on the spectrum of the sky: 
designed spectrographs having ‘a working aperture of //0-9 
are described: The northern ‘and: southern horizons have ‘been* photo- 
graphed simultaneously on the same plate, and the aurora line recorded’ 
almost*down to the ‘horizontal direction in each. No marked difference 
of ititensity between them ‘was ‘found. The negative’ nitrogen’ bands 
appear fairly. often in photographs of the night sky spectrum: exposed: 
for several nights running in the North of ee foie. are always 
strong in the Northern Lights in Shetland.’ AY 
 The'spectrum of the night sky shows two. bright lider dip Bands inthe 
ovine and blue; the approximate positions being 4210. and 44365, as nearly 
as they could be determined onthe very‘small scale spectra. The origin 
of these liriés is not known.’ Besitles' there are the aurora line 5578, also 
of unknown origin; ‘and the dark Fraunhofer lines Hand K. A photo- 
gtaphtaken about'the same time by Observa- 
tory ‘Atizona, also: shows these lines: J 
176. pp. 1290-1292, May 7, 1923.)—-Photographs of the spectrum of the 
night sky are taken with a quartz spectrograph of great light gathering 
power,’ the plates used being very ‘sensitive to ultra-violet:and violet, 
but insensitive to green and yellow. Thus while the auroral ray is not 
recorded: acontinuous weak spectrum is shown from: 3200+4800;A.U. 
_ This 'shows typical solar absorption lines, notably Gy H, Kj and The 
only difference between the spéctrum and that of scattered sunlight 
that contains» more: ultra-violet: .Two explanations »are offered. 
Firstly, the light may be due to distant stars*mostlyof the solar type; 
or, secondly, it may be due to sunlight scattered outside the same-ozone 
layer: » Then the thickness of absorbing gas traversed would be ‘less than 


in the case of sunlight scattered within the ozone layer. | The first alterna- 
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tive is: tejected: extremely im the 
élaimed as of preserice of ozone in upper 
1791, of Auroral Line: the Interference: Method! 
Babcock: Wilson’ Obsérvat: Contrib. ‘No::250.  Astrdphiys. 


that’ the® line: be: in the background 
of the night sky when no auroral display is visible [Abstract 824°(1922)}: — 
Observations with a Fabry-Perot interferometer have shown that it may — 
be obtained on almost any night, between the third’ and first quarters of ~ 


_ thé: moon; and that/the observations are not affected by moderate clondi+ 


ness. Marious orders iof interference were used for) photographing, and 
it'is concluded from the sharpness of the rings that the line width is not — 
more than 0,035 A...No evidence has been obtained. suggest anv 
complexity! in the structure; of, the line,| but if satellites are: present: their 
intensity) must .be low. Considerable variations observed in the 
intensity of the line, but the order of the surface brightness is 107° times 
that of the green radiation froma mercury arc in vacuum... In determining © 
the; ‘wave-length two. pairs of planes, three different separations, and three 
different, pairs of metal.films, both of and. silver, were used\. The 
méan (wave-length igiven by’ the. results! is’ 5677-350 0051.A., ‘the’ 
Ty 
1792. of ‘the. Forest and. Boat of the Ww. Je 
(Washington pp,,49-64, Peb...19, 1923, 
Presidential Address, )-—In,.many, regions, common. to, refer, to: the 
roaring of @ mountain as,an indicator of a general storm, within six,to- 
twelve hours, and the sign is an exceedingly good one. , The author deals. 
in particular with the region of the Alleghenies, Gap. Mills Valley, between 
Peters, Mountains to the south-east and Gapp Mountain to the north- 
west. The prevailing trend of the ridge is N.E.-S.W., and the roaring > 
is, most persistent, with.strong $.E; winds. These are;the. winds. of; the 
forward or rainy side ofa, eyclone: centred W..to N.W. of the wegion; 
hence, the. probability. of, bad weather following, ; Explenations of other 
phenomena are given, e.g. facts, that: with light or no winds in, the 
valley there. are. occasionally,.strong winds simultaneously up both sides" 
of the top of the mountain ridge. This is due to a layer of strong wind, 
warmer than thé still air filling the valley.. The wind. sweeps across the 
, the ‘tubes of flow are ‘compressed at the top; ‘creating a region of 
reduced so that air flows up;the lee. side forming;an opposing 
arent wind fills the valleys a similar effect occurs, but the 
wind’ covers'a bigger of the’lee ‘side’ of the ridge” When 
the wind ‘is strong it often beats heavily down on to narrow belt; 
“‘termpest belt,” of the valley, while beyond in the valley higher 
up the slopes of the tidge thie wind i is light.’ ’ The paretit wind, after sweeping 
over'the ridge, and’ perhaps” causing’ the opposed winds ‘up the lee side; 


_ is! foréed down on to the valley, creating the tempest belt, and lehen. 


rebounds so that on each side of the belt light winds may occur. If the 
parénit wind is cold the effect is intensifiéd 6wing'to the greater dénsity 
of ‘the air. ‘The intense roaring of: the mountain is explained as *the 
composite efféct ‘of the tones Of the 
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mountain forest... The clouding of ‘the mountain crest; about. the. same 
time.as.the commencement of the roar;.and the formation/of an isolated 
roll/of cumulus cloud along the leeward valley are also discussed, As 
already shown, the wind sweeping up and over the mountain is carried 
to an elevation above. its level of equilibrium from which it drops down 
and then rises again, i.¢i.a few rapidly damped billows are setup parallel 
to the ridge just crossed. At the erest_of the first: wave‘ the air is cooled 
4793. The Earth's its: Geological Effects: 
R.A. Daly. (Am. J. pp.°372~377,; 1923:)—The« possible 
causes and extent! of the deceleration are surveyed .: ‘While: tidal friction 
has been’ successfully’ invoked’ to ‘explain the ‘untraced element’ ‘of the 
moon’s acceleration, and thie led naturally to’ a terrestrial reaction, other 
possibilities: have examinéd. Kelvin pointed ‘out’ that. since: the 
eclipse observations of Nineveh, the deceleration is equivalent to that 
which would be caused transfer of water from equatorial to polar 
regions to a depth of 30 metres. Greater than this‘ may have ‘been 'the 
effect of crust movements and ‘overthrusting in early Tertiary’ times: 
It is also pointed out that in Paleozoic and Mesozoic'times there ‘appear 
to have. been’ large ‘areas of shallow, nearly landlocked, sea'in which ‘tidal 
dissipation ‘must greatly have exceeded: its present proportions. The 
‘net. probability seems to be that considerable deceleration has ‘taken 
‘meer in geological times. The nature of the reaction on the earth’s crust 
idered. ‘The author tentatively * suggests that ah’ equatorial ‘belt 
of-Yand would be formed: together with ‘polar ‘elevations, and ‘thatthe 
_East-west mountain systems would have ‘been formed ‘by the thrusts 
consequent’ on its ‘subsidence. The author ‘also suggests that certain 
N.W--S.E. ridges on'the bed of the Pacific may be wrinkles due to torsional 

The Stabitity of the Earth) E.¥. ‘Meissner,’ (Roy. 
‘M.N.'Geophys. Suppt. No! ’3. ‘pp: "63-69, May, 1923.)—An’ aria- 

Wtical investigation of the radial of the earth; assuming 
‘distributions of density and ‘rigidity. ‘The’ density is’ given by’ Roche's 
law polr) = The ratio of the dilatatiorial to 


distortional seismic waves is’ almost exactly V3, and so Lamé’s 
constants. A, i are ‘equal. Itis further assumed’ that these are given by 


There exists, a minimum. value, of M, the. rigidity at the centre, for which 
the earth is, radially stable,.and.the analysis leads to the. critical. value; 
15.2.x 104.c.g.s. units., .Recently Schweydar. has: determined, the 
actyal value of. M. from observational data, and. gives 
C.g.8. units, to. be far from, a of | radial 
1294, May. 7, 1923.)-—In a previous paper [Abstract 1619 (1922)] the author 
investigates the: co-tidal lines with reference to. a point ‘of ‘no tide: ina 
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in opposite directions, the rotation of the earth. being taken into account, 
The presént paper extends: the method to.a case similar, but.in which 
the amiplitudes of the waves.are unequal. If the ratio of the amplitudes 
_ be p, itis shown that the resultant amplitude is reduced in the same 
‘ratio.: ‘The axis:of the points of no tide. is also shifted to a distance C 
log p/4w from the median axis of the canal on the left hand. with respect 
to the advancing wave of greater amplitude (northern . hemisphere), 
withidl coast. ‘In: the Itish,Sea, the axie,ie nearly tangential 
: to thie. Irish coast. The lines of equal velocity and lines of flow are dis- 
, and it is shown that the co-tidal lines are more. crowded in the 
sighbourhood ‘of ‘right sections through the points of no tide, and“more 
pp. 234-237, May, 1923.)-—Light from: opposite: edges 
prisms on to the slit of a spectroscope. ances between the prisms 
can be varied by ‘a micrometer screw.” cared 
image, and then approached until the chromosphere lines appear: The 
difference between the reading and that when they just disappear again 
| gives double the thickness of the chromosphere referred to the solar image. 
Preli experiments on the Yerkes 40” refractor gave the chromo- 
10”, determined: from Ha and. “A. Wh. 


Rotation Height above Chromosphere of Filaments.’ L. 
(Comptes Rendus, 176! pp. 950-953, April’ 3, 1923:)— 
‘The author has examined 16 determinations ‘of the time of passage’ from 
the ‘central méridian of the’ sun’s dis¢ to the central meridian again, of 
the filaments [dark absorption. markings] between the years 1919 and 
1922, and finds :*that the mean speed at the equator (14°-45) is very 
nearly ‘that of the spots (14°-40) ‘that the mean speed does not differ 
: ibly from, one filament to another, and so is independent of the form; 
Tonite. and length of the filament ; and that tliere is 'a Cleat indication 
of<decrease in speed towards the poles, thus showing that the filaments — 
— the general. laws. governing other. parts, of the chromosphere and 
But the mean speed of filaments on the, visible hemisphere. is 
pance from, one filament. to another,,and is distinctly. greater than the 
mean, speed, from one: passage across the central. meridian.to another— 
the loss of speed being on the invisible hemisphere. The author attributes 
this difference to the position of filaments high up in the chromosphere 
giving’ a ‘perspective effect, and he connects the filaments very closely 


; 


1798. Spectrum op t Tauri: w. 5 8: (Roy. 

MN. 83. pp. 326-331, March, 1923.)—The first part is historical.. The 

~ second part deals with photographs taken in 1923, January and February, 

pres: -with the 9-inch prismatic camera of the Norman’ Lockyer: Observatory. 
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‘all the other ‘lines’ are ‘either very sharp or exceedingly 
fuzzy. “Comparing ‘photographs of 1923 with’ earlier ones, the author 
finds that; on 1896 February, H§ was a dark broad) line, like ‘Hy; .on 
1916: January, HB was thin, sharp, and:dark with a strong bright component — 
on the violet side ; ‘these seem to indicate that Hf is variable. The author — 
proceeds to show by comparison with ‘the spectrum of a Cygni that the - 
broad and diffuse lines are due to helium; the sharp and, on ‘the whole, 
fainter lines to certain ionised metals ; and that none are ‘variable except 
‘Using the helium lines, ‘D. L. Edwards finds. 2-1) and: 0”-009, 


1799. ‘Wooo Lengths of Stléoon Lines: in Spectra B-Type ‘Stars, ‘HL 
Barrell: (Roy. Astron. Soc., M.N. pp. 322-325,, March, 1923.)—[See 
Abstracts 125 and 1073 (1923)]. The silicon lines investigated belong 
respectively to Lockyer’s Groups IT, III, and IV, and require increasing 
amounts of-energy for their. production. They,,are. excited .in; the 
laboratory by condensed discharges, sent through vacuum tubes containing 
silicon tetrafluoride at pressures low.enough to give the lines the requisite 
sharpness: Variations amounting to 0-05,A., are traced-to three ca 
and the! means.of overcoming these are described. . The new. wave-lengths 
in Rowland’s scale are as follows: 3856-165; 3862-737; 4128. 207 ; 
4131+038; 4552-782; 4567-995; 4674-908; 4089-016; 4116-257. The 
previously adopted wave-lengths in Rowland’s scale are: 3856-161; 
3862-727; 4128-204; 4131- +762 ; 4567: 967 ; 4574: 918; 


1800. Interferential Measures of Faint Diameters, M. Hamy. (Comptes 
Rendus, 176. pp. 1849-1855, June 25, 1923.)—In_ his earlier, paper [see 
Abstract: 848 (1923)}, the author gaye in equation (1), the value of I, the 
intensity in the direction @, defining, the terms La, 7, a, 


2 d1. 2 071. 
and mn. He now develops the expressions and — where 


and the smallest postive root in «ofthe system and y, 
positive root in m. ‘which renders eon a. double root of te He ‘finds 
and thence 1/1502 = 1-916 1: 16a%, 
= = 2-911, if a is very small: Taking,’ then, these values‘as 
a statting point with q@ = 1/10, for‘example, and substituting approximate 
‘Values’ ‘in ‘the equations,’ the unknowns are found by in ‘$uch 
‘as satisfy the’ ¢quations ; ‘and so on, adopting slightly higher values for 
(Accad: Lincei, Atti,.82. pp. 245-251, March 18, 1923.)—-Various expressions 
-have been given for the relation between photographic magnitude and 
the diameter of a star image on the photographic plate. Scheiner proposed 
.G= a+ bD where Gis the photographic magnitude. and D the: image 
diameter: This «gives a straight line relation, ‘whereas the. expressions 
due ‘to Christie, Kapteyn;,:and: Charlier, which are respectively. parabolic, 
- hyperbolic; and logarithmic show convexity in one direction,. The actual 
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is derived ‘and ‘a ‘table ‘of values calculated. from 


728 


a’ distinct of inflection and examifiation of the table of D for 
équal increments of G shows that the third order differences are constant. 
Hence at expression of the form bg + cp? + dg’, where g =G. 


48021 The Escape of: TASCOUS: Stars. AL. Milne, | 
(Cambridge. Phil.’ Soc., Trans. 22.-pp:, 483-617, March, 1923,)—The 
pressure and density ina gravitating: atmosphere whose temperature falls 
off are investigated «and; the escape of molecules considered, At 
any level there is effective ‘‘\free solid angle.’ within, which escape 
possible: The actual number of molecules escaping from any. level.. 
given:as the product of the free solid angle and « function of the density, 


_ This has, in general, a maximum, and the level at which it oceurs is ¢ 


the escape level. The escape of molecules from stars on Eddington’ s 
theory of ‘intéernaliequilibrium is treated, and it is shown that while the 
majority of: stars are grouped about:a magnitude for which the gravita- 
tionalpotential:at the surface is a minimum. yet the escape is 1 
negligible.‘ The escape of electrons is also considered and estimates of the 
potential of’ various, types of star obtained. While applications of. the 
to stars take no account of radiation pressure and hence may. be 
inaccurate, the theory may be precisely applied to the terrestrial atmosphere, 
1803; of Electron in Ae s. Eddington. 
‘Astron, Soc.; M.N. 83.:pp. 431-436, June, 1923,)+—A simple and general 
detivation of the conditions depending for a free.electron colliding with 
the nucleus (see Abstracts!1076:and 1077.(1923)} 2; (a). Without, correction 
change''of mass) with velocity, and including: the correction. 
these’ the’ author obtains the. formule-,.¢? = and 
o? = 2Nb(d' respectively, where atomic number of 
then ucleus, = 2°81 10-13 cm,,.and.dis the distance;by, which 
electron is drawn itt owing to ‘the attraction of the nucleus from 
minimum distance o. The electron in the neighbourhood of the nucleus 


conditioned ‘solely bythe initial angular momentum and does no 


depend on the initial energy }mV? which is unimportant. Capture occurs 
in the neighbourhood of the nucleus, ‘proportional to. V-~? or inversely 


temperature, “and this'leads to’ the law of absorption mk const. 
€ comparison of theory and measurement for the wave-lengths of the 

rogen spectrum points to the increase of mass of an electron with 
velocity ‘when moving in ‘the’ field of the’nucleus ‘this gives. a higher 
ibsorption-coefficient which is confirmed by calculation’ for Capella! The 
\uthor considers an alternative mode of capture; "viz, that the electron 
losés enétgy, by continuous radiation or by quantum ‘emission, arising from 
its accéleration. “He then answers Lindemann’s criticisms [Abstract 1807 
(1923)) ‘concerning the amount of efiergy lost“in ‘an encounter and in 
thé ‘target for capture “whose size, if was contended, should’ be ‘the area 
of’ the ionised’ atom. “ He ‘concludés that Lindemann’s 10,000 captures 
per quantum is out of the question, ‘and shows the two’ ways by which the 


| number of ‘captures ‘can be deduced 
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1804. Jeans's Theory of Origin of Spiral Nebula; H. Jeffreys. (Roy. 
Auton: Soc:, M.N. 83. pp: 449-453, June, 1923.)—The author accepts 


Jeans’s argument from Problems of Cosmogony and Stellar Dynamics. up 


to the equation {() = V ++ $w(7?'+ y*); proving that-Q is a constant over 
the boundary of the fluid. After that, he urges that the equator of the 
lenticular mass may have a sharp edge, not at all points, but at several 


only | which will form conical points; and that if now tidal deformation 
is introduced, two ¢onical points ‘will be formed, one immediately below, 
| and ¢ one directly opposite to'the disturbing body, from which ejected matter 


issue. “But if Q is not constant over the boundary, ejection will not 


be possible, ‘unless the points of high’ tide are unaffected -by* rotation. ; 


if they are inverted, then ejection may ‘take: place at the two points 90° 
distant from them, or ‘not at all. In a note, the author goés on ‘to say 


"1805. Tidal ‘Distortion of | ‘Nebula: 
Soc.; M.N., 83. pp. 453-458, June, 1923.)—A>rigorous: mathe- 
matical invéstigation of points’ raised by Jeffreys’ criticism [see preceding 
abstract]. ‘The author takes V = Vy, where Vy is the potential 
arising from the mass itself, and Vy is the external potential of the tidal 


‘field, assumed to be small. When Vz = 0, the solution is that for steady 


rotation; when V+ is not zero but a small quantity of the first order, the 
solution differs from that for V7 = 0 by small quantities of the first order, 


a case of special interest being that where V+ is proportional toa second 


degree harmonic. The working out of this case shows that a tidal field - 
of the kind under consideration will result in all cross-sections of the 
rotating mass perpendicular to its axis of rotation: assuming an elliptical] 
shape. “These major axes all lie in the same direction which is either that 
of the tidal pull or at right angles to it, but it is easily seen by a physical 
argument, that high tide must lie in the direction of maximum tidal, pull, 
for the tidal field may be shown to produce no distortion of any kind. 
From the conditions of break-up at any point, this’ will first begin at the 
ends of either the major or the minor axis of the elliptic cross-section, and 
as every agency is more potent at the end of the major axis, there will 
be a continuous’ stream shot off from its extremities. If external, tidal 
potential is absent, ‘break-up begins simultaneously at’all: points of the 
cross-section in the equatorial plane, otherwise the equator becomes 
slightly elliptical and instead of a ring of matter thrown off, ejection is 
initially at two. these ponte those at which the 
tidal pull’ ls greatest, _A.S.D.M. 


1806. A. Redington. LiL. pp . 5-12, 


May 12, 1923. Suppt. Paper read before the Roy. Inst., Feb., 1993, J—An 
argument of the factors participating in the conditions of the interior of 
a star from its centre outwards. Example.—Betelgeuse, a giant star, 


10: million times the sun’s bulk, only 50 times its material, @ young red 


star, 3000° C. at surface, many millions of degrees C, at its centre, beco 
hotterand smaller. At any point within it, there is a condition of balance, 


the weight of layers above pressing down the gas inside, the elasticity of the 


inside gas expanding it, and forcing out the layers above. Temperature is 


a mode of describing the speed of motion of ultimate particles, and inside 


a giant star each atom is pulled inward by pie ote of the whole mass, 
VOL, XXVI.—a.— 1923. Choy 
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and boosted.’ out: again by. collisions ‘with atoms below; The. energy.of 
this atomic motion constitutes one. part of the store of heat, and ethereal 
_ heat:the other part.»: The condition of balance’is between this ethereal 
energy (or‘radiation pressure) and material pressure, and a table isi given 
showing: the: proportion for globes of gas from. 108° grms. to. 104? grms, 
The stars nearly, all lie between such globes of 1059-105 grms.. As stars 
grow’ smaller, surface gravity increases, and this introduces an important 
charige in ionisation in the state of the gas, involving vast numbers of free 
@lectrons:in the star,;:as well. as atoms and ether waves... From. this it;is 
known that the average weight of the stellar material must be somewhere 
between 3 and.4. The author defines opacity, taking Capella as an example, 
its opacity being of the same order as that. of terrestrial. substances .to 
‘X-rays. He: shows how ether waves are. not absorbed continuously .by 
‘an atom, but in quanta, and describes how. in his opinion {for objections, 
see following Abstract} the atom which is burst, and loses one of; its 
Satellite electrons, is repaired by capturing.a free electron through actual 
collision of this with the nucleus of the atom. Finally, he discusses the 
source, in subatomic énergy, of the energy maintaining the internal store 
of heat of a star, such as by building up complex elements from. simpler 
‘ones; but shows ‘how the éarliest stars we know of do not: consist. of 
hydrogen; the process of element building from protons. and electrons 
must have begun before the stellar stage is reached. He suggests that 
‘stars of Very great mass (20 to 80 times :the sun’s) may be dueto the 
accidental ‘prevalence of hydrogen in: the regions where they, originated, 


(Roys Astron. Soc., M.N. 83. pp. 332-333, March, 1923.)—The author 
criticises. Prof. ‘Eddington’s theory (that an electron; encountering an 
ionised: atom,: will be. captured only if/it hits the actual nucleus of the 
atom); on the ground:of its being merely a numerical coincidence that the 
- number of'electrons liberated photoelectrically in. unit. time calculated 
from the absorption coefficient, is of}the same order (one in 10,000 of the 
number of encounters with an atom per second) as that of the electrons 
actually hitting the nucleus. He urges that ‘‘ forinstance in iron, where 
there are some thirteen bound electrons,. the chance of their all being 
on one side of the nucleus at any given moment is of the: same order, but 
nobody would conclude that this condition decided whether an electron 
was captured‘or n Of Prof; Eddington’s:, assumption that. only. one 
encounter in: 10, 000:¢ can result in recombination, he says it seems. almost 
inconceivable that physically it should be true; that the electron having 
discharged its surplus energy in an inelastic impact should drop tamely 
into a vacant place in one of the satellite rings, and that an electron could 
pass and repass the K [See 

1808. of Stars of Different. Spectral 
J. Jackson. (Roy. Astron, Soc., M.N. 83, pp,.444-449, June, 1923,)— 
The‘ parallax.of visual binaries is only known accurately for a few near 
doubles,.and these give, in the: mean, a mass about twice that of the sun, 
confirmation.of this|value being also:derived from: Sirius, Castor, and four 
doubles which are both visual and spectroscopic binaries. The author 
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uses proper motions as a method independent of parallax, or: 

K2, and 826 stars with short arcs only; of mean type B6to Kl, the mean 
mass being deduced on the assumption that the solar velocity is 19-§ km. 
per sec. ‘In both ‘cases, the G-type stars give the same position. of the 
solat apex; being about '20° different from that generally accepted... The 
stars with small arcs are open to sources of error which tend;to make the 


2 resulting masses too latge for early type stars and too small for late type. 


The author gives a diagram of his analysis, comparing his results: with 
Seares’ curve derived from absolute magnitudes, and the agreement 
is good except that smaller masses are indicated for late types than with 
Seares’. The results seem to show that binary masses fallfrom 12 times the 
sun’s mass for late B stars to equality for K stars, but in the ¢ase.of well- 
determined masses (as, for instance, two stars of type AO), .these ‘great 
values ate not confirmed. It ‘may be that the for early 
type’ stars are the result of ‘one 


1809. Contain. Solidions: Problem Of. Bodies ai W.. 
(Bull. Astronomique, 2. 7. pp. 425-458, 1922.)—A mathe- 


4 


tnatical discussion of certain new classes of ideal of 


1810. of Stellar H. Fowler 

and iA. Milne. (Roy. Astron. Soc., M:N, 83. pp. 403-424, May, 1923.) — 

Saha’s ‘theory of high-temperature ionisation has thrown’ new: light on . 

the interpretation of stellar spectra, for if the relative intensities of are 


- lines and enhanced lines indicate the relative numbers of neutral atoms 


and ioniséd-atoms-in the gas which produces these lines, and if, ‘further, 
‘the relative numbers depend ‘upon temperature and pressure, we. ee a 
ae to the actual temperature and pressure conditions in.stars.. i 

- Attempts have been made by this means to deduce: a. 
eae for the sequence of stellar types;‘but Saha and Plaskett; have done 
this by noting when a given absorption line is on the point of appearing 
or disappearing in the sequence, There are’ difficulties. inthis: method 
which have already -been’ discussed: \[see Abstract) and 
‘one main object of the present ‘paper is: to show that they are avoided 
by noting instead the place in.the stellar sequence where a line. attains 
its maximum intensity. ‘The authors give formule for the theoretical 
maxima of different types of lines, and apply the results to observations 
of liné-intensities in the sun and various stars whose temperatures are 
already ‘approximately known: from these a pressure im) the reversing 
layer of the order 10** is deduced, and this’ low value is borne out by 
recent work on othet lines by various observers. A table is then given 
showing’ the calculated ‘temperatures.at this pressure for maxima of 
different series of various lines, side by side with. the: spectral types of 


' gtars in which the maximum intensities of these lines are observed’; and 


a diagram shows the general sequence of star classes, series maxima, and 
temperatures, “together with temperature scales from other sources for 
comparison: All the scales are in approximate’ agreement.for*typés of 
stars ‘Cooler ‘that class Ao, ‘and the present investigation confirms them. 


For earlier’ types’ the investigation. confirms the» highest temperatures, 


atid temperatures’ of 20,000° to ‘40,000° ‘are for O-type stars...» 
VOL. XXVI.—A.—1923. | | 
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Spectroscopic Observations of both: Components. of 
Stan Ophiuchi: W. Merrill. Wilson Observat,Contrib; 
J.:67) pp. 2614256, Mays 1923.)Double stat » separa> 
tion”0”- 22: unchanged during 20 years';! position angle decreased by) 24° 
(Hussey and van Biesbroeck) ; ‘spectroscopic parallax (Adams) ; 
possibly: circular orbit of radius: 0"+ 22, perpendicular to line of sight; 
Gistance between stars, 44 astronomical-units,:and combined: mass, 0°95 
the Stifi’s + ‘southern star of type Ko, apparent magnitude 8-9, and absolute 
visual magnitude (2-4); -northern‘star, long period ‘variable of period: 337 
days, of type M6e at maximum, when it is 0-3, absolute: magnitude) and 
at minimum 6, absolute magnitude (spectrum unknown). Only case in 
_which'thé absolute magnitude of‘a long period variable has been found by 
direct method, and'at maximum it agrees with the mean-value’ for giant 
_ Msstars, and it is inferred that long period variables are in general giants. 
‘The radial velocities from’ the dark lines of both components agree well, 
but are Considerably less than those from the bright lines. “It is ‘oncladed 
that ‘the dark lines give the true‘ radial velocity; and that the bright lines 
are displaced to the violet by some unknown ‘caiise, probably within ‘the 
star’ or its atmosphere. is for an variable’ Me ‘stats: 
W.'B. Rimmer.” (Roy. Astron: Soc., Mem. .62/°4. pp: 113-184, '1923.) 
An’ investigation based on the fact that instars of greater luminosity; 
certain high*temperature lines in their spectra are stronger with regard 
to ‘the general character ofthe spectra’ than itstars of lesser luminosity; 
the case’ for certain low-temperature: lines.) The 
negatives were photographed ‘with the McClean’”’’ 12-inch’ prismatic 
of’ the» Lockyer Observatory. The sources’ of «error 
weré déalt with if apaper by D. ‘L. Edwards [see Abstract 875° (1923)]. 
‘The pairs of lines’ ‘selected ‘ate 4078 Sr, 4072°Fe} 4227°Ca, 4216 Sr; 
4296 Sr, 4250 Fe 4290’ Ti, 4272 Fe; 4444 Ti; 4455 Cay 4455 Ca, 4462 
Fé: but the pair A4290 : 4272, measured in the early types of F stars, 
mrs variable results and were not used in absolute magnitude determina 
“None of the later types of K dwarfs are included in thé catalogue 
and nos of M type dwarfs are at present, available. For absolute 
magnitudes in the tange to F7, pair \4078 24072 were given’ déable 
weight, and similarly in the range  F8‘ to KS for the pair A4216/ 24250. 
Comparing the catalogue with Mt. Wilson ‘results, a systematic difference 
is shown, which decreases from about } for A. 8,°9'to:1/10 
magnitude for Ma,b, the catalogue valuesbeing the fainter, The great 
majority of the stars examined are giants 1 th parallaxes of the order 
(on the average) of 0”- 026: The 600 stars ‘selected for investigation include 
all the standard stars with spectra available; and the Mt: Wilson spectro- 
scopic parallaxes and the trigonometrical parallaxes where known: are 
given’ for’ comparison,’as well as. Boss's motions ‘andi the 
1813: ‘Magnitude Bowétioni of. Estiviates: of Star 
(K. Akad. Amsterdam, Proc. 26.:1.and 2. pp. 12-14; 1923: 
In English.)—An analysis of Osthoff’s new catalogue of stat colours up to 
6™ shows that the estimated colour does not, as hitherto supposed, increase 
eontinuously with opens apparent brightness, but gives a maximum 
VOL. XXVI.—A.— 1923. OY 
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This is due to peculiar colour perception 
by ‘the human eye. If the spectrum iof the sun is ‘increased in intensity 
from the limit: of visibility, the eye will perceive first the green and blue 
portion, but ‘initially uncoloured ; on the other hand, the red end. of 
the spectrum will be seen as red as soon as it is perceived at all... This 
analysis clears up an unexplained magnitude equation in Leiden :Ann, 
XIV, and at the same time forms an instructive example as to the danger 
of extrapolation, since 6” is at once the limit of brightness of stars in 
Leiden Ann. XIV, 
colour 

9814, Stars the of Man C. 1960), GH, Payne, 
(Roy, ‘Astron. Soc., 83. PP. 334-337, 


4815, Disivilndion of Stars of Different Masses in. Globular Clusters. 
E. Freundlich and V. Heiskanen.. (Zeits, f. Physik, 14. 3 and 4. 
pp. 226-239, .1923.)—Hitherto our knowledge of the distribution of mass 
in a system has been confined practically to double stars, but these. are 
- comparatively few in number; and do not: afford evidence for all spectral 

Shapley has shown that in certain globular clusters investigated 
(e.g. M. 13), the sphere-like formation is shown only by the very bright 
stars, the giants, but for the more numerous fainter stars, there isa tendency 
to an ellipsoidal distribution, that.is to say, there is a:plane.towards which 
the fainiter stars seem to congregate. The authors show that the difference 
in brightness in globular clusters is an indication of difference in. mass, 
and.draw a comparison between )the distribution of asteroids as regards 
Jupiter i in planetary theory, and. the distribution of small and. great stars 
in these clusters. They infer the possibility. of getting limits of mass for 
the two orders of stars. They analyse the distribution of M. 13, and show 
that the absolutely bright stars do not give a geometrically, globular | 
formation when divided according to spectral type, but the failure from 
the spherical form is not accidental ;. it seems to indicate a'spiral structure. 
They also find for M. 3 and M. 13, on the theory of isothermal. gas spheres, 
the relative frequency of the different types. of stars with respect of the 
conten dooms. thie: derive the A.S.D.M,— 


1816, Observations. of the Pleiades by. the Heterochrome Photometer of 
sien: Paris. Observatory.. C,.Nerdmann and C, Le Morvan. (Comptes 
Rendus, 176. pp..1054—1057, April 16, 1923,)—R, B, and V are.the luminous 
intensities of stars seen threat the red, blue, and green screens, respectively, 


and the values of y = ‘og [logs ate tabulated for 22 stars of the Pleiades 


group. Other things being equal, if iedanger force otar-A than for. 
B, it signifies that for A, the relative intensities from the red. to the violet, 
increases more rapidly than for the star B, between the red and-the green, 
and less rapidly, on the contrary, between. the green and. the violet... In 
the table of 22 Pleiades stars, y is clearly a function of: visual. brightness, 
and increases as these decrease. Since the Pleiades form a group, all 
practically at the same distance from us, it follows that, on thesaverage 
for the stars examined, y increases:as the absolute magnitude diminishes. 
This is probably connected with an association of great intrinsic esaseaiiad 
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1817. Movement of Line of Nodes in: Spectroscopic Binaries and 
Variables. G. Shajn. (Astrophys. J. 57. pp. 129-136, April, 1923.)— 
The movements of a satellite about a non-spherical: central body must be 
perturbed, and the author finds that’: the case of close pairs of stars, 


the secular motion of the line of sis always one of regression. ‘The 
blem ‘of the motion of the line of a Pao in spectroscopic binaries cast 
variables is ‘andlogots' to the’ theory of tlie satellites of ‘Jupiter! $4 


or ‘Neptune! motion of the’ line of 
about’ 960°:""Generally if the’ inclination of the ‘plane’ of the’ orbit’ to 
the equator is greater than zero, the effect ‘may be considerable; the pole 
of the satellites’ orbit will describe a ‘circle of radius +; the plane of the 
orbit will undergo a precessional motion and will not maintain’ the ‘same 
inclination to the line of sight. Examples are taken from R. Canis Majoris 
‘and Cephei. ‘\Guthnick has shown that the motion of the'line of nodes 
may causé‘fitictuations in the duration of éclipse and ‘range of brightness. 
large number of such observations,’ the’ author claims that.some 
notion may be gained concerning ‘the inclination’ On ‘whith; usually, cannot 
24: pp. 221-223, May 16, 1923.)—Shapley’s determinations’ of the’ colour 
indices of the brighter stats in’ clusters givé’a new aspect to their structure 
{see ‘Abstract 1815 '(1928)] Zeipel and Plummer ‘have shown from'a 
consideration of ‘the numbers, that the’star densities in globular clusters 
obey: thé ‘laws ‘of a gas’ sphere in adiabatic) tather than in isothermic 
equilibrium, inless ‘the cluster has' progresséd'far in its evolution.’ But 
sinée the masses of the individual stars in clustérs differ greatly (the brighter 
stars: may ‘range 2 to’ 20 times the mass of the sun), the globular 
cluster imust ‘resemble, not'a sphere’ containing one: element only, but’ a 


the gravitational’ potential at late ‘Considered. The author 
bee this investigation and’M. dividing the stars in them into 
two groups ‘of ‘colour ‘index,'a*f, ‘and’ gm, respectivély, and illustrates 

this by two diagrams. For M: 13, indications of a spiral structure appear, 
that the stars have not yet arrived at a stationary condition. In 
Re stars’ these signs of an ‘unsymmetrical distribution ‘are least 
‘and’ indicate ‘a near’ approach to ‘an isothermic’’* ‘condition. Such an 
investigation as that into the density of stellar distribution of M. 13 and 
'M. 3, where one group seéms hearer the isothermal condition than the other, 
| affords a means of discriminating between the hiatses of the component 


‘Stars. D. M. 
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Peter, (Zeits, f. Physik, 15, 6, account is 
given. of measurements of, the index. of refraction of diamond, crystals 
and the values found for various wave-lengths between A= 644. and 


1820, Light Weakening by Reflection. sad, ‘Abplioation. in Spectral 
Photometry. K. Schaum and S.Selig. (Zeits. wiss. Phot, 22..pp. 148-162, 
June, 1923.)—This is the. first. of a,series| of contributions to spectral 
photometry. : Various simplifications have made the Hartley-Baly method 
for investigating absorption in the ultra-violet region more readily usable 
for chemists. The principle of this method is the following : Of two 
originally identical bundles of rays which. pass into the spectrograph; one 
(1), does so after traversing the absorbing substance, the other. (2). .with- 
out spectral change by this, but under otherwise similar influences... 
produce .a ‘‘twin. spectrum” ‘consisting of the: absorption ‘spectrum, 
(1). and the comparison. spectrum. (2); 1f in, the comparison. bundle, (2) 
by. .a,photometric arrangement all the waye-lengths. have been. equally 
weakened or if the time of exposure for taking the comparison spectrum 
(2). has: been made shorter than that, for taking the absorption, spectrum 
(1), then in general in the twin spectrum one or more places will be found 
which regions lying over each other and thus.corresponding tothe same 
wave-lengths .exhibit. equal blackening. Thus.the weakening. of, light 
produced by the absorbing substance can be calculated. In this paper the 
weakening of light produced by reflection ‘and ‘its application in spectral 
photometry is dealt with. By means of the Martens mMeasurer 
the enfeeblement of light for plane. parallel, plates, with polishéd or -un- 


Erfle,. (Zeits, _Instrumentenk. 43. pp. 54-58, Feb,, 1923.)—Notwith- 
standing : the numerous methods for the determination of the focal 
the author offers a, new process, applicable to. any. system, of lenses or of 
lenses and mirrors, based on a double use of the Newtonian equation 
vr’ = f*, Several examples of the method are included. By the practical 
extension of the process the accuracy of the autocollimation method can 
be increased.  H.H. Ho. 


4822. Electromagnetic Theory of the Sinaueing of Light in Fluids. 
K. R. Ramanathan. (Indian Assoc. for Cultivation of Science, Proc. _ 
&..A4; PP. 1-22, 1923.)—An electromagnetic theory of the scattering of 

light in fluids is worked out without assuming a molecular structure 
on the basis of Lorentz’s treatment of the scattering of light in gases, 
and the Einstein-Smoluchowski formula for scattering is deduced. The 
same result is shown to follow if the fluid medium be supposed to be 
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of anisotropic’ molecules when it is shown that if the orientations. of the 
molecules are entirely at random the transversally: scattered: light .is 
imperfectly polarised. The observed’ values of the imperfection of 
polarisation in liquids are compared with the calculated values, and the 
latter are found to be uniformly ‘much ‘too high.’ This seems’ to 
that the hypothesis of random orientations of molecules in liquids; which 


1823; Lightby Liquid Droplets, » Ray. <(Indiatt Aésoc. 
for Cultivation of Science, Proc. 8. 1) pp: 23-46,'1928.)--The paper deals _ 
with varions ‘optical effects shown by clouds of smiall liquid droplets; 
(1) coronas, (2) glories or brocken-bows, (3) white rairibows, and (4) polarisa- 
tion of scattered light. Simpson’s theory that iridescent ‘clouds seen at 
large angles from the sun are really fragments of unusually large coronas 
formed ‘by exceedingly small droplets is‘ verified ‘experimentally: ‘The 
glories seen when’a ‘bank of cloud is viewed. by reflected light are shown 
to be an independent phetiomenon due to primary scattering of the sun's 
tays by the droplets of water arid are not coronas’ due- to secondarily 
scattered light. - Experimental observations are described and’ thé theory 
is worked out mathematically: Fhe‘ scattered back ‘neatly in the 
direction of the ‘source within the ‘region 0 = to = 45° shows 
remarkable alternations of its state of pdlarisation’in different directions. 
elementary theory of coronas is considerably at fault in the case’ of 
“1824, Scattering of Light Liquids. H. Martifi’and 
8: Lehrman,’ (J. Phys. 27. pp. ufie, 1923.)+An account 
the of chitige? ‘temperature on the light 
scatteréd by the three liquids, benzene, heptane, ‘and naphthalene.’ It 
was found ‘that the intensity of the scattering’ increases with temperature 
and. passes through a very great value at the critical temperature, falling 
off again rapidly above the critical temperature. The scattered light 
bécémes more nearly plane-polarised’ towards ‘the’ ‘critical temper 
arid’ in ‘the immediate ‘point is’ almost jut’ not 
Rev.’ 21. ‘pp. 5644572, May; 1923:)—The ‘intensity ‘of the light 
scattered at right angles was determined relative to that scattered by 
liquid ether at 35°C. [Abstract 312 (1923)] ‘by photometric comparison 
with the aid ‘of reflecting prisms and a sectored disc. The relative intensity 
increased ‘with the temperature at an accelerated rate; for the liquid 
from 3-2/at 86° to 102 at 283°, and for the saturated vapour from 0-96 
at 182° to 11-9 at 267°, scattered light’ is ‘niot completely polarised. 
ait imperfection of polarisation was measured by use of a double-image 
prism and ‘a nicol. The ratio of the weaker to the stronger component, #, 
‘was found’ to decrease from 7-2 to 0-9 per’ cent: forthe vapour and from 
43 to 2-8 per cent. for the liquid as'the ‘temperature rose from’ 35° to 
980°.’ Borh; ‘and’ others attribute this" ‘imperfection to the 
VOL. XXVI.—Aa.— 1923. | 
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general case of fluids leads to the relation: const.; where 
is the intensity and p the density. This agrees satisfactorily with the 
observations for both vapour, and. liquid... Since| for the vapour. the 
intensity S increases with the temperature much more rapidly than the 
density the Rayleigh law is not valid... The Einstein-Smoluchowski 
formula agrees much better, but when calculated values of the refractive 
index and. compressibility. are inserted it gives for the in. the 


1826. Absorption of the Ultra-Violet. some:of its 
Compounds. - J, E, Purvis. (Cambridge Phil; Soc., Proc. 21. pp, 666-567, 
June 15; 1923.)—The absorption capacity of the vapours. of phosphorus, 
PHs, and has been studied. The vapours were enclosed, in. two 
brass tubes 100 mm. and 200 mm, in length. _.A small portion of phosphorus 
was placed in the 100 mm. tube which was filled with nitrogen and heated 
ina sand bed, There were no absorption bands: .As the temperature 
was raised at about 150°C. general absorption began..at about A26500, 
at. 190° at about A2820, at 220° at about. A2960.. In another series of 

ts with the 100-mm. tube, the-rays were transmitted at 120° 
to A2100, at..160° to A2600, and at 200° to about A2740. There were no 
absorption..bands. Using the 200-mm,. tube heated in a water bath the 
phosphorus melted at 50°. At 70° the rays were: to about 
A2130;, at 100° to about: A2420.. 

the. 100-mm, tube filled. with. phosphorus hydride at temperatures 
between. 30° and 100° the rays were transmitted to about A2230; in the 
200-mm,. tube to about A2240...No absorption bands were seen. With 
phosphorus trichloride in the 200-mm..tube no bands were. seen, between 
16° and 100°; at 16° the rays were transmitted to 42480 and-at 100° to 
A2590., Thus neither phosphorus.nor. its compounds. examined exhibit 
- absorption bands in the ultra-violet regions... The oscillations,or, vibrations 
of electrons are supposed. to be the origin, of specific absorption in, .these 
regions, but, in the molecule of.phosphorus. the. four atoms: and their 


“1827, Studies of, I ridescent Colour, the Producing it. (Lord) 
Rayleigh. I, The Colours of Potassium Chlorate. Crystals.. (Roy. Soc., 
Proc. 102. pp. 668-678, March 1, 1923.)—The structure of the iridescent 
potassium chlorate crystals investigated by Stokes and the late Lord 
Rayleigh is. examined microscopically.. The periodic. twinned structure 
inferred by the latter is clearly shown, in the photographs taken under the 
microscope. with polarised light. Some.crystals have exceedingly complex 
structure, showing many groups of evenly spaced twin planes.and avery — 
complex reflection spectrum.. It is shown that this results from, high 
interference from terminal layers situated a, considerable distance apart. 
Chlorate crystals, giving.a silvery reflection, were, obtained. by Madan, 
who heated the ordinary colourless crystals to about 250° C,. The complex 
twinned structure induced by this. treatment is investigated, and photo- 
graphs. of the structure of the crystal and of the reflection spectrum are 
reproduced, There.are corresponding in each, 

want,of flatness in the twin planes... 
Mother-of-Pearl: (Roy. Soe., Proc. 102. pp. Mi ob, 
VOL. XXVI.—a.—1923, 
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“The Fesuity ‘obtained. with. this’ substance are in general agreement with 
those of Brewster and Pfund! [sé¢e Abstract'629 Microphotographs 
are reproduced showing the grating structure. of a pearl-oyster shell, and 
_ the structure of parallel layers of an ‘‘\ear shell. “The absorption spectrom 
of the latter is also reproduced. — In agreement with the observed spacing of 
The (Roy. Soci 103. pp: 34-45, 
“April 1923.)}—-These colours: are examined experimentally, and, seen 
by reflection, arise from two-distinct origins (1) There is specular reflection 
from tabular inclusions which show the colours of thin plates, and are 
often as much mm. in dimensions; These are distributed’ parallel 
to'one of the cleavages. (2) There is diffuse reflection from a plane about | 
15° away from the cleavage: aboye-mentioned. This is the source of the 
striking ¢olouts which ordinarily excite: attention. When the diffuse 
reflecting .plane is examined microscopically, under conditions which 
ensure that the light only comes from a very thin stratum, it is found: that 
the plane of reflection is discontinuous or patchy. The patches are of 
irregular outline, The diffuse character of the reflection is accounted for 
by the‘small diameter of these reflecting surfaces, regarded as independent 
optical apertures, Their! size (0-005 mmi.) accounts approximately 
for the angular diameter of the diffuse image of a point source seen’ by 
‘reflection, if we regard this as‘a diffraction disc. This explanation requires 
_that the reflecting patches, though parallel, should not be strictly’co-planar, 
but distributed at random in depth, The colour of the reflection is not 
sharply limited to special'regions of the spectrum, and it appears that the 
_ colour can be explained by the interference of streams of light fromy the 
two surfaces of each patch. The patches:may be fissures in the material; and 
there is evidence that their thickness is not absolutely uniform. ‘The 


‘brightness°of the colour is explicable by the large number of reflecting _ 


patches adding their effects, without’ definite phase relation, such as would 
give rise to regular interference. There is no reason whatever for supposing 
that reflection from twin planes has anything to do with the colour, though 
the coloured material itself is often stratified in accordance with the 
twinning. Microphotographs of the structure, 
ae diffuse coloured: reflections, are reproduced. 

IV. Dridescent Beetles. (Roy. Soc., Proc: 103. pp. 283-289, May: 3, 
1923.) ‘It is shown that some of the iridescent beetles which have striking 
metallic colours show band ‘systems in the spectrum of the reflected light. 
Two! such spectra: are reproduced. The first, from Pelidnota sumptuosa, 
_ shows a central maximum, bordered on either side by subordinate maxima 
in-exactly the way taht reflection from a quite uniformly spaced assemblage 
of thin, plates.would: require. The number of planes calculated to. be 
required in’ this case is no less than 34. Ae Lippmann ‘film: shows a 
‘similar spectrum. The second spectrum is from:one of the golden beetles, 
Callodus:parvulus.. The bands are accounted for on the supposition of 
two assemblages, each consistirig of several reflecting planes, the distances 
between thei assemblages being. about 8. This would result in a series of 
equally spaced. bands over a limited range of: the spectrum as observed. 
The possibility of either of these spectra being produced on the alternative 
theory of surface reflection is discussed, and found to’ require a number 
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Experiments. Meissner. VII, (Phys. Zeits. 
22. pp. 268-271)’ May: 1; 641-643, Dec. 1, 1921; and 24. pp, 213-215, 
May 16, 1923.)}+The author’ supports Ostwald’s. colour theory 
fAbstracts: 97 and 848 (1920)]. In the “first ‘paper he replies to 
criticisms by K,"W. F. Kohlrausch [Abstract 70 and describes his 
method of testing colour filters: The second paper describes determina- 
tions, made in 1919 and 1922 in daylight and in gas light, of the colours 
of leaves (trees and’ shrubs) and of their colour changes with the season. 
The third paper discusses Ostwald’s colour triangle, the corners of which 
are W (white point), S (black point or grey scale) and R (the colour of 
purity 7 = 100). RW is the line of bright clear colours, RS: that of dark 
clear colours; the parallels to RW and RS are the isomelanic or isoleucic 
lines and the parallels to: WS the isokatharic lines (of equal purity): By 
constructing similar triangles on the lines WS and RW as bases, and further, 
by rotating the triangle RWS about its base WS, the author obtains’ his 
mirfor images of the colour ‘triangle and his colour double-conoid whath; 


(Roy. Soc. Arts, J.:71. pp. 144-149; Disc.,' 149-153, Jan, 12, 1923.)—A 
subject-of special practical importance in museums. ; The author investi- 
gates the effects of different common methods of illumination on the 
fading of colours produced by pigments and whether protection is afforded 
by using tinted glasses as violet and ultra-violet screens. The pigments 
used ate fugitive pigments, aniline dyes, and other artists’ pigments, with 
organic pigments in:the skin-derivatives of animals. Russell and Abney 
found ‘that fading (a) is due to the action of light, not to that of moderate 
heat, (6) does not occur in vacuo in the absence of oxygen and moisture, 
and ‘that (c) the rays at the violet end of the spectrum are the most 
effective. The second result indicates a chemical process, and Abney 
believed that fading is due to the action of ozone. The author describes 
two series of experiments lasting over seven years; in the first series the 
maximum exposure given is: 1030 days, in the second 1485 days. Direct 
sunlight, diffused daylight, and light from an incandescent filament lamp 
are used as illuminants, and in each case the effects of passing the light 
through various glasses possessing different absorptions in the blue-violet 
and ultra-violet are determined... ‘Confirming (a) a: control set of specimens 
completely protected from light ‘by blackened glass remained unaltered 
after three years, even though the blackened glass became heated in-direct 
sunlight... Results from specimens kept in compartments with calcium — 
chloride indicate that the additional dryness of the air affords some:pro- 
tection to the colours, and the author does not doubt the conclusion of 
Russell:and Abney. It is generally ‘believed that while a water-colour 
picture is liable to fade on exposure to light, an oil-painting isimproved. 
‘The author finds that a pigment used as. a water colour fades more rapidly 
than ‘the same»pigment used‘ as an oil colour, but that all: pigments are 
not protected by the oil medium. Diffused daylight is roughly six times 
as injurious as electric light, while direct sunlight is from twenty to 
‘seventy times as injurious as diffused daylight, though little importance 
‘is to be attached to’these figures. In diffused daylight the most fugitive 
colours are almost conipletely ‘bleached, but the least fugitive remain 
unaffected. As regards the glasses, 
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- the best. of the:glasses. merely delays fading... There are indications that. 
a certain intensity or, quality of light:is.required to,initiate the process: of 
fading) for certain pigments which fade in direct sunlight show. no per- 
ceptible change after four years in diffused daylight or electric light. If. 
the light is capable of Pon us process it git that the action is 
4830. ‘Time F. L. (Phys. Soc., Proc. 35. 
Colour. W.. Peddie, ‘Mag. 45. 1058-1062, 
May; 1923.)—-The author, considers: that, the; tri-chromatic. theory of. 
vision, must be regarded as being physically established: on..a firm: basis; 
Helmholtz, has. pointed out clearly that it. is. utterly impossible. to, dis- 
inate. the absolute fundamentals by means of observations on colour 
mixture. . This.conclusion is, dependent. only on the linearity..of the law 
of, colour, mixture and is quite. independent of any assumption.as. to 
trichromasy., The statement applies equally to: Edridge-Green’s multi-. 
chromatic. or non-elemental. postulates... The relation of: luminosity to. 
colour.is argued. by the author. against Edridge-Green’ $ point of.view. 
Some colour-blind persons who object to.a:normal white equation cease 
to do. so;when the intensity of the.comparison white is raised to:such:an- 
extent that it appears much too, bright to the normal eye. Helmholtz 
insisted on the merely illustrative value of the special hypothesis regarding 
the mechanism of even said that.a set of nerve: fibres 


"1832. Theory. Vision.. “Geits. Physi, 15. 
2;and 8. pp. 180-183, 1923. \—A critical discussion of Schanz’s quantum 
of vision [Abstract 1103 (1923). ihe 

4833.. of the Plane of of Light dee a Rotasing Medium: 
Fermi. (Accad, Lincei, Atti, 32. pp. 115-118, Feb. 4, 1923.) 
. Mathematical. investigation of the. effect of. rotation’ of a transparent 
medium on the plane of polarisation of light traversing it. Supposing 
that a transparent medium rotates round an axis and that light recti- 
of Species" ‘of rotatory ‘power of magnitude (where a" angular 
yelocity,c = velocity of light, and = index of retraction 
being penne: it Is found that this quantity must be multiplied: by a 


y equal” to that ‘igs 


sisi’ rar M Acid on the. Power of pe 
Malic Esters... Darmois. (Comptes Rendus, 176. pp. 1140-1142, 
April 23, 1923.)—Aqueous solutions of methyl or ethyl tartrate orethyl — 
malate, with molybdic acid or a molybdate undergo mutarotation, especi- 


ally when the temperature is raised, 
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greatly: Im the case of ethyl malate’ and ammonium 
monium 'dimolybdomalate {Abstract 1358: (1928)} (was isolated: from the 
oe that the ester is the 
+1835. of! Cubic of Sodium Chlorate and Bromate; 
C. Hermann. (Zeits. f. Physik, 16, 2. pp. 103-134, 1923.)—Oseen 
[Abstract 188 (1916)] and Bor’ have’ suggested that rotatory “power 
need not depend on a spiral structure in the molecule, but can. bé explained 
if’ (a) the oscillators are coupled to one another, and (b) the molecules 
or space-lattices are asymmetric. The natural rotations of these two 
regular crystals, which disappears*on dissohition, appeared parfittlarly 
suitable for mathematical investigation, on’ actount’of the regularity’ of 
the lattice and the absence of rotatory” power in the constituent: ions; 
as well as the fact that only one index of refraction iieeds‘to be considered. 
There is, however, some uncertainty as 'to'the ‘structure of the’ crystals, 
since the models of Kolkmeijer and of Dickinson show the group of three — 
oxygen atoms as lying nearly in a plane with the chlorine or’ ‘broniine 
with which they are associated, whereas Vegard makes the four atoms 
form a substantial tetrahedron. Calculations based ‘on the coplanar 
arrangement of the'anion’ give in the case of sodium bromate'a very fair 
agreement with the observed rotations over the range of wave-lengths 
from 4047 to 7621, although the observed and calculated curves definitely 
ross one another. In the case of sodium chlorate, the order of magnitude 
of rotations is’still correct, but the calculated Values are smaller through- 
out, ranging from about 50 to 70 per cent. of the ‘observed’ values. “It 
is suggested that in this case Vegard’s model is probably more’ correct, 
and that the displacement of the halogen from the plane of the osyeen 
MS 
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1836. Optical Rotations of the ‘Part I I. M 
Glucosides, J. G. Maltby. (Chem. Soc., J. 123. pp. 140441409, June, 
- 1923.)—Regularities such as those shown by the pentoses ard ‘hexoses 
311 are also the and glucosides. 
H, Humphry. (Phys. Soc., Proc. 35,.p. 217, ;..Disc., 217-218, June, 
1923.)—Particulars are of the of vanadium pentoxide 
43. pp.-1-16; Jan., 1923.)—Gives a detailed description of the theory 
of this instrument and of its construction and extent of application. 
‘The paper is too long and detailed to admit of being usefully 2 
A further paper on the ripdioniseaies of the instrument and method of use 


43. pp. 17-24, Jan., has described 
(Zeits. Phys.’ 6. 311, 1921) a’ new form of Brace compensator, 

stituting for the mica plate a sheet of glass under strain s0 as to obtain 
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angie. The author considers shat 
of the is‘inferior ih’ sensitivity to the original 
shows; ‘may ‘be used asia variable ‘half-shadow: | 

to’ the Lippich polariser.. (See E. Williams and 
Dictionary 6f Applied’ Physics; Vols: The» increase of: sensi; 
tivity obte e by using the half-shadow plate at small angles of-azimuth. 
is; however, limited by the rapid decrease of field brightness.. The:rela-,; 
tion between. the accuracy possible with the instrument, and, the ‘phase 
difference ‘produced bythe compensator is therefore investigated) and it 
is fourid that very small hase differerices should not be-used;'the minimuny, 

thént of Radiation Pressure. W. Gerlach: and Av 
Physik; 15: pp. 1-7; 1923.) —Previous’ work by: Lebedew: using vacuum. 
‘radiometers'and by Nichols and Hull, who employed pressureinstruments,, 
is first briefly: but critically examined. Experiments: are ‘thenidescribed. 
of fresh’ detetiniriation’ of radiation pressure ‘with! a vacium. apparatus,: 
details ‘of which are stipplied?'In a vacuum of) 10~°:to: Hg a 
constant’ residiial ‘deflection of the radiometer was: found,; indicating..a, 
definite radiation pressure. This ‘deflection is: found: to: be proportional, 
to the incident energy, but isidependiont ofthe wave-length of thé-radiation., 
The’ radiation “pressure hereby determined the theoretical. 


‘1841 :Dispersion ad: Brightness.of Direct Vision Prisms. HH, 
‘Instrumentenk.: 43. pp. 126-133, ‘April, and ppv! 162-169;: Mews: 
1922:)—The work’ of Amici, Janssen, Browning, etc., on optical/attempts: 
to avoid dispersion, is first very briefly mentioned, following which comes. 
afi econoniic discussion of the problerh as to whether a threefold or five-: 
fold prism combination offers the greater’ advantage, ‘since the greater 
dispersion is:balari¢ed by the loss of»light and also by the price... The; 
problem is'tegarded fromthe standpoint of the different wave-lengths: 
in the spectrum, ‘and the various’ kinds: of glass available. The‘ -best: 
conditions for the simple pocket spectroscope and for the stellar instru- 
ment. are reviewed. The paper teems wath technical details for which 
1842. The Law of Photochemical Equivalence and the Dry. Plates Park: | 
Ji Eggert and: W. Noddack, (Preuss... Akad. Wiss.,: Berlin, Ber,, 15.. 
116~122,: 1923. From. the Reichsanstalt.)—-Having. shown, (Abstract; 
+224 (4922)) that the law. of. photochemical equivalence isapplicable to. 
the photographic dry plate,:as.far as. order of magnitude is concerned, the. 
authors confirm -by further, experiments, with, improved, methods that, 
when plates:are illuminated by monochromatic light. (436, 405, 365 
and both the radiated: energy received and the-absorption of the plate are. 
measuted) allowing for the gelatin absorption, .and silver, formed. 
by the photolysis is determined, then one atom, of silver is, found: to; be: 
liberated per Av, -Aquartz-mercury anda “ Nitra,’* lamp were used; details. 
of the medsuremients areigiven: ,, The law, it is pointed out, does not hold. 
for: very strong illumination; because in that.case the atoms of silver and. 
of bromine when the. gelatin Aching as; contains: 
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19843. Photochémical: Transformation, of Fluorescing Colour Solutions.. 
P, Pringshetm: |(Zeits. 4. Physik, 16. 1. pp-71+76; 1923,)—-Photochemical, 
highly sensitive and relatively unsensitive eosin splutions. possess identical, — 
light ‘absorption: and ‘fluorescence »capacity. the sensitive solutions. 
frucrescence ‘and’ :chémical reaction | produced by light af the, same, 
spectral région, monacl 
radiation, 1 Blagt to bi VES ae Sods 

$i 1844: ‘On the Sinsitiovaess of Photographic Plates containing Mercury, 
Sats. Athanasiu. (Comptes, Rendus,, 176. pp...1389-1392, May, 
19%3.)—-A previous use by the author of mercury salts [see A 2317., 
(1922)] for actinometers has induced him to make the present study of 
the ‘sensitivenéss'to light: of the halogen. salts of mercury,.in, thewarious 
parts! of thespéctrum: ‘Liippo-Oramer. had previously. worked on this, 
subject; but abandoned’ it:owing, to the lack of sufficient mer~ 
caty chloride: giving: noeffect: whatever. In present, investigation. 
plates of Hg,Cly and: HgsBrg were ‘found. definitely to be; sensitive, but: 
the ‘range was the ultra-violet part. of the, spectrum... Brief, 
experimental details ‘are! given. with a table’ of) results... Plates of .Hglg, 
ate:found to be'the most sensitive. with ‘a}maximum, in; the ;green, after. 
which it decreases: quickly and uniformly with, the length of the.waye., 
For radiations ‘studied mercury ‘salts are less, sensitive, than, those,of, 
silvers: Their’ usé;' however, as: orthochromatic plates. without; screen 
should'bé! very convenient for work. which demands, less sensitiveness, 
in the blue and violet than in the yellow and green. Plates of Hgolo 
sbhsitive than those of: Hgl,, being. .acted)on. by tha \greem ray 
5460, but not! by the: yellow’ 5790. ‘The. sensitiveness.is a, maximum) 
towards’ 3300.°'The region for Hg, a little, before 4046. 
witha thaximum at!about 3130, and the plates are remarkable for, their; 
fineness Of grain. Plates’ of. HgyCly are least sensitive,.the maximum, 
being ‘towards: 2967, but» activity: commences at 3650, \although in the, 
ultra-violet they are more sensitive’ than’ plates (of Plates, of, 
Hg,Bry and HgsCk, being only sensitive for radiations which are strongly, 
absorbed! by. glass, it becomes extremely difficult to obtain positive results, 

1848. Quantum Theory of Payt 7 I I, L. 
Silberstein: (Phil. \Mag.' 45. pp. 1062-1070, May, . purpose 
of this paper is, first, ‘to.take account of the: absolute’ energy? values of. 
exposures used in the experiments described in’ the first. two ‘papers: 
on this subjéct; which values: are since measured, andj.in the-second 
place, to deduce from the fundamental formula the integral or t.density:”* 
formula for a certain type of'emulsions and: to’cortypare it with the experi+: 
méntal results recently obtained with X+tays:. ‘The treatment ofthe first 
point affords 4 good opportunity for amplifying: the proposed itheory: im: 
a sense already ‘hinted at in the second paper [see Abstract 666°(1928)} 
Tw’ that paper itowas mentioned’ that’ possibly ‘not: the: ‘whole: but:only 
some fraction area “a of a silver halide’ grain vulnet+ 
able,”” £6. developable” on being’ hit by a light dart catry- 
ing ‘@ ‘quantum of energy of sufficiently high frequency, ‘andthat if tn" 
bé the’ wmknown number of such darts impinging per unit: area ofthe 
platé ‘the product nea can be determined from 
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ments, arid therefore also nitseli. Whether at all and nruchi 
the codfficiént’é, ‘which be taken as‘ the measure’ 
‘Miatetial from unity’ ean only ‘be decided. ‘by 
| ritig the absolute ‘enérgy-valie of the exposure given ‘to the plate. 
In the experimental emulsion used it ‘théesé' observations ¢ on’ ana 
is only about’ 1/100,000 and cértainly not thore thar’ 1/10,000 of the area 
a graiti of this tinulsién which would be sensitive to light: ‘The theory 
developed which ‘considers: thé ‘sénsitive ‘part of the area ‘of a grain, 
instead of being allin'a Jomp, to consist of a number of separate vulnerable 
or ‘sensitive! spots ¢ach of’ area’ w ‘and distributed ‘antong the individual 
not’ equally bi haphazardly.’ ‘The nécessary and’ sufficient con- 
n for # grain to be madé developable will now be that’ at least one of 
its ‘spots should be ‘hit "by at Teast one’ light dart of a sufficiently, short 
wee Fortiule obtained ‘for’ finding the value’ of the 
rage ‘number of spots per gran, and ‘also of @.’ “A density formula’ for 
ideally expénential éntulsions is #160’ devéloped: table’ is given’ in 
which 4 Comparison is made of some X-ray exposure cutves and theoretical 
résults obtained by using the very simple formula here given. Ay’ E. G: 


1846. Stability of Parts’ arid 
Kuppenheim: (Ann.d: Physik, .70. 2) pp. 81-112, and 128-126; 
1923:)——Experiments are described ‘on the decay ‘of phosphorescence: 
bands of calcium-bismuth ‘plosphores up to a short time after the excita: | 
tion ‘ceases and’/on ‘the influence:‘of temperature on this 
firmation obtained: of the idiminution inothe period of duration of alk: 
the ‘phosphorescence centres by ‘rise of temperature. . Together: with this: 
there occurs'a diminution in the number of the:centres; ‘the smaller‘ones. 
being ‘destroyed ‘first atid the larger ones at higher temperatures. .If the 
upper limiting temperature is:not surpassed, the d-centres dre regenérated: 
in their original form and distribution’when the temperature’ is! lowered: 
again. Various earlier observations)‘on the: constitution, ete: of the 
bands, and on the stability of the centres over a wide range of temperature: 
are confirmed: The influence: of pressure on the ‘#i-centres: and: on: 
centres of ‘different: magnitudes is similar, all the centres being destroyed: 
in the same mnunterical) proportions. Investigation of various forms of 
destruction by pressure confirms Lenard’s view of the manner in which: 

acts on ‘the centre ‘molecules and also: ‘supports the 
ia... its ‘Bw ant 

| 1847.) Polavised Lig Solutions: Part iI. 
S. J. Wawilow and W..L. Lewschin, (Zeits. Physik, 16) 2. pp. 135- 
154, ‘1923.)-—This ‘investigation a continuation of :work: previously 
published: [see Abstract1874 (1922)}. ‘Twenty-six! dyestuffs: have: been: 
examined from which it appeared that for all:dyestuffs,:which in aqueous: 


solutions ‘emitted bright fluorescent light, the fluorescence: was: practically 


non-polarised (the: measurements gave .0 ‘to Those ‘colours: which 
are feebly fluorescent in water emit strongly poldrised light (about 80:9)! 
in agreement with Weigert’s experiments. In glycerine all the dyestuffs 
examined emit strongly polarised fivorescent light whose'degree. of polari- 
sation. (About''$5.%) is: practically thé sante: forall dyestuffs with: the’ 
exception of 2 rhodamines::| Many experiments’ were: carried: out which: 
made' clear the dependence 'of the phenomenon‘on the viscosity: By: 
altering the latter, the degree of polarisatio: be ' varied: trom zero! 
VOL, XXVI.—A.— 1923. VER 
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to a definite, maximum. limit, which could not be exceeded. worgond 
experimental conditions... The dyestuffs. rhodamine B extra and rho- 
G extra behave in many respects essentially different from all other. 
colours investigated.. In such. colloidal viscous media as; collodion, cellu- 
loid. in acetone; and gelatine in. water, the. dyestufis behave simply as in 
alcohol, acetone,\or, water. By this means real and apparent viscosity 
can be distinguished, . The, degree. of polarisation is independent..of the. 
 -wave-lengths..of the fluorescence spectrum, and is always. with natural 
light. greater than half the degree of polarisation when polarised light is. 
used, Under. the assumption of the proportionality of the energy of the 
secondary radiation with that of the primary, the fdmula p, = p,/(2 — Pp), 
has. been derived, where #, is the degree of polarisation for natural light 
and | pp, for. polarised light, and. this. expression corresponds well with the: 
measurements,. From this standpoint the results of investigators in the 
field. of fluorescent gases and vapours appear inexplicable. The classical 
conception of the polarisation phenomenon is sketched but without refer-. 
ence.to frequency changes in the fluorescence and a 
satisfactory explanation of many observed facts... 

1848. Absorption in Iodine and other: Vapours. K. Vogt and’ J. 
Koenigsberger.' (Zeits. f.:Physik, 13. 6. pp. 292-311, 1923.)-Results 
_ are given of measurements of the continuous absorption, absorption bands, 
and lines of the vapours of iodine, bromine, and: nitrogen peroxide at various 
temperatures, thicknesses, and pressures... The continuous absorption: 
region of iodine vapour broadens as the temperature rises, the maximum 
absorption changing but little in’ position but. becoming less in degree. 
As the temperature is raised above: 600° and. dissociation . proceeds, 
selective and band absorption become weaker, the resulting spectrum 
resembling multiple line spectra.. Hence band and: selective absorption 
are peculiar to the molecule or to.a condition dependent on the formation 
of molecules. Beer's law, according to which ‘the absorption coefficient 
is: proportional: to the density, holds for. iodine vapour for selective con- 
tinuous/absorption, fot the band spectrum as a whole, and for the separate. 
lines; only up to the density of 5 x 1075, For bromine the limits given. 
by :Ribaud are confirmed, Addition, of -air imcreases the absorption 
slightly on the:short wave-length, and considerably on the long wave- 
length, side .of the. maximum. The observed. selective absorptions 
agree! well with the calculated “absorptions: on- the short, but not on 
‘the long wave-length sides of the maxima. Only about 1 per cent. of 
the total molecules. present take. part in‘ the selective absorption.‘ 

- At. low densities the band spectrum,of iodine vapour exhibits a’ 
channelled appearance, caused: by differences in intensity between the 
separate absorption lines.’ With bromine at high densities and with, 
iodine, bromine,,,and: nitrogen peroxide’ when compressed by means of. 
foreign gases, the separate absorption lines. become broadened, this effect 
being regarded as the result of the molecular: oe the rotation: 

“1849, Absorption of wh High ti A L. 

Narayan and D,:Gunnayya. . (Astrophys. J. 57. 191-192, April, 
1923.)-—-When. investigating. the, optical’ properties. of non-luminous 
potassium. vapour it was found. that at high temperatures, about 950° C.;,. 
this. vapour! absorbs ‘AA4641, the first. the combination. 
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It is ‘consideréd that’ this; 
with otherexperiments; points to the conclusion that the method whereby! 
1850. Absorption. ha pale Vapour. A. L. Narayan and D. 
Gunnayya. (Phil, Mag. 45, 831-834, May,: 1923.)--The absorption 
of potassium ‘vapour. was’studied at various temperatures, the, substance 
being enclosed steel: tube 30.in. long and lin. in diameter, cloged:at 
the ends ‘with quartz: plates! » The source of light used was the carbon 
arc-and the temperature of the metal, introduced, inthe form,of strips 
into the middle of the tube, was raised to different temperatures up to. 
950°C. On heating, first the absorption’ lines at the} red. end appeared 
and niext the accompanying channelled spectrum, ‘With.increase,.of 
teriperature and‘ consequent increase of the density of the vapour the — 
higher members of the Balmer series also developed. Then, it found, 
that the'first two or three pairs of this series were immiersed in.a band, 
which was in reality the accompanying channel spectrum sub= 
sequently ‘developed into ‘a dark band. Great. increase -in,'the, vapour 
density was necessary to bring out the higher members of ‘the series,' the, 
temperaturé being between 750° and 800°C. At: this. temperature: the, 
Balmer Series could be extended to 30, and the only further effect. observed. 
on raising the temperature to 950° C.—the highest attainable with the 
arrangement used——was the slight: trace of absorption). iy ‘the. 
first members of. the diffuse’ series, A table.is given of the wave-lengths, 
of the principal Balmer’ series lines obseryed from m.== 12. tom: == 29, 


At Emission ond: Absorption of Halogens: in the Visible, 
Violet Regions. A. L. Narayan’ and: D1, Gunnayya.: (Phil.; Mag.’.45.; 
pp: 827-830, May, 1923.)—The eniission spectra. of bromine and chlorine 
are line spectra, the'nature of which depends on the intensity of discharge, 
and the temperature’ of the tube. With increase:of intensity some lines, 
are teinforced and others disappear. As regards absorption spectra.the: 
halogen vapours give'a banded spectrum in the yellowish-green region 
between 6800 and 5000:A.U., the: bands being sharp on, the: violet side 
and fading ‘away towards the’ red General absorption begins at. the: 
ultra-violet and extends up to: 4900 as the ‘pressure: of the gas. 
is: increased, With increase of ‘pressure the’ bands become; darker and. 
a few more appear against the red»end.; At»great: pressures the general 
absorption: band ‘extends to the green, where! the banded ‘spectrum. 
“The absorption bromine .gratually| increases; from (30° 
about ‘600° C., at! which>it:absorbs: almost the whole of the ultra-vi 
up to 2000A.U. ‘After this the absorption fallsand the vapour is'in- 
creasingly transparent: to ultra-violet radiations, ‘In the case of chlorine, 
the absorption increases slightly towards the: red end with rise of tem- 
_ perature, maximum temperature in the experiments being 800° C,, With. 
iodine absorption increases the temperature. rises up. to- 300° nearly, 
At this temperature the ultra-violet.,up to 3250 A.U.. is; completely: 
absorbed, and above it the vapour again transmits the ‘ultra-violet radia-, 
tion. ‘Photographs ofthe spectra show that ‘with the greatest. quantity; 
of‘chloririe; ‘absorption at ordinary itemperatures:did not extend above, 
VOL, XXV1I.—A.— 1923. 
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2780 A.U., with ieetisains not beyond $450 A.U., and) with, iodine..not 
beyond 4100 A.U. The emission and absorption spectra of these, vapours 
are not:complementary : this may be ‘due ito different, complexities. of 
mblécular structure in the two cases. Moreover, Beer’s law does not 

1@52, The Measurement’ of Standard K. Burns, 
(Optical: Soc. of America; J. and Rev. Sci Inst. 7.: pp. 419-487, June, 
1928.)—A summary of methods and results of work on the deter+ 
mination of standard to. published 
Mag, 48) pp. 1080-1081, May, 1923.)A discussion: of, results. obtained 
by Lasateff [see Abstract 1320 (1923)} for the relative amounts of energy 
emitted per second in the first three lines of the Balmer series. of hydro- 
gett, compared with results of experiments by Jolly and by Beatty:, The 
wide differences between the results are attributed to the mutual inter- 
ference of the atoms, and it is contended. that unless this effect can be 
eliminated, and the many other incalculable factors,. such, as pressure 
dealt with, estimations. of the numbers 
cannot Be’ On! & M. 


On Spéctra Associated with Merton R. G. 
Johnson. (Roy. Soc., Proc. 103. pp..:383~-395, 1923.)—In the 
plésent investigation an‘attempt his beeit made to study the effect of the 
presetice of helium upon the band: and ‘line spectra of carbon, — 
addition to find the conditions under which. the different spectra can best 
be experimentally isolated. Experimental details are described wit 
tables of data ‘and illustrative plates. The Swan spectrum, the: Angstrom 
bands; and the 'CH-bands [see Abstract 1211 (1916)) are dealt with briefly; 
With ‘regard: to the ‘high-pressure bands, the experiments are in - “accor- 
dance with Fowler's assignment of this spectrum to CQ; but in this icase 
as with ‘other carbon ‘bands the discharge conditions are of fundamental. 
importance:in determining the spéctrnm. The appearance of the comet- 
tail bands in high-pressure helium is remarkable and shows that in. itself 
the “total pressure is mot the determining factor, although \it is at, the 
same time clear that the partial pressure. of carbon has to be extremely. 
small in order ‘that the comet-tail bands may replace the Swan and 
Angstrém” spectra.’ The: change ofthe intensity. distribution. in. the 
presence of helium’ presents’ a pfoblem for which there) is no obvious 
solution; but its practical importance is evident in the reproduction of 
celestial spectra in the laboratory. The triplet band system seems to 
belong to the Same category in requiring a large quantity of helium. for 
its isolation, ‘and differs ‘only from the comet bands in’ requiring; the 
presence of hydrogen ; | but in view of ‘the fact that the mutual effect of 
gases appedts ‘tobe more complex than ‘can ibe explained bythe mere 
fotmation of Chemical compounds; it would be premature. to assign the 
triplet system ‘definitely to: a compound of carbon and hydrogen. The 
new carbon line spectrum also appeats to be associated with the presence 
of dn excess’of helium, and while the authors offer no theoretical explana- 
tion of the modifications in the spectra which are produced by the addition 
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then’ bnabling iiécharges to paws, when the genes: 
present in such quantities, that 
pressure’ in’ thé! tube’ ‘were equal sto their partial, pressure, it. would .be 
to pass‘a discharge: '\This séems to\offer method of 
echrum’ of Chilbrine th’ thé Ultra Violet (Region 
20 103. pp. 298-204, 
AD, The la é¢ess in the ‘analysis’ of ‘the 'Ol-litie: spéctrum> is 
has covered ‘certain’ oonstant'’ differences: of: wave: 
‘the absence of any rédoghition ‘Of seties; ‘these differences 
are: BS. of restricted “Observations with Cl 


region. thereby ag! on the Cis pect is briefly 
Teferred;to,; and. the present investigation. extends previous data’ by! 
use, of the; condensed. di é through CI tubes either of ‘quart: or of 
‘glass (with a quartz window) wile attempting to recognise ‘the lines due 
resent.in the Cl'or ‘arising from its actions 
electrodes, cement, .etc,),,. Tables are given recording about 200 ‘lines 
A3364, and.2070.A., together with the effect of capatity on the 
estimated intensities of more than, one-half of then. Experimental 
‘details, are given, in, brief, an, extended ‘description’ inchided ‘of the 
means.taken: to identi! lines, due to impurities. “The ‘follo tines 
attributed) by, Exner.and aschek to CI haye not been ‘observed = 293-4 
(1.05), The, line nb) is ptcbably 
201 lines Valenta are forind’ to’ be 
involved ji in possible doublets. and triplets. ere is, however, tio apparent 
regularity, in, the: intensities, of the lines involved in the pairs and*triplets 
given.by, P , Some views of Hicks are recorded int’ support ‘of ‘the 
idea thatthe conatent erences observed ‘may have a real significa 


_, 1856, Structure of the Band’ Spectrum of Pare B. 
tis, (Roy. Soc., Proc. 103. PP. 916-088, May 9, /1923.}—In a previous 
per [Abstract 1 twas: iven of the structure of 
‘helium ‘bands’ 0, 4546: present paper ‘deals 
the internal. structure of the’ te ng batids, which* been 
previo with ‘by ‘Fowler’ [Abstract’ 657 (1916)}.." Wave-length 
east-squarés empirical’ forniule ‘are given for the’ constituent 
each of seven bands, “The structure of the Bands in the main, 
with the requirements of the’ quantum theory, ‘but: some 
t. discrepancies are hoted and ‘discussed ‘with reference: to: the 
antum hy; ypothesis advanced ‘by Kratver' (Sitz.’d. Bayer: Akad, 
hap 1999), A graphical method" was used to obtain the: values 
‘ob the. of inertia of the molecules concterned; and the values 
were used to verify’ theoretical’ conclusions, ‘Several ‘pertur- 
ations, the first exaniplés ‘in ‘this’ spectrum, are noted, and their ‘signifi- 
eis discussed. | A new combination principle was found to be obeyed. 
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"1857. On the Spectrum of Neutial ‘Helium... C.. V+ Reman, and andi AvS, 
Ganesan.’ (Astrophiys. J, 87. pp. 243-247, May, 4928,)--The paper, is 
a criticism ‘of ’Silbetstein’s formula for \the lines of, neutral helium, wis, 
pendent’ tegers that and > As objections to the 
validity of the formula, it\is pointed.out that the ionising. potential com- 
puted by meansof this formula, does not agree with that given “by experi 
ments; that.no definite principle of selection has been given td. indicate 
observable lines ; that there is no arrangement of. lines, as regards serie 
relationship, division into singlet,and doublet systems, or of intensities. 
The difference between the actual and the calculated frequencies is shown 
tobe the samejas that to. be expected on the, assumption that the coin: 
cidences are purely accidental ;. and the same frequencies can ‘be obtained 
with different) sets. of numbers. The formula has 


“1858, On the: ‘Spectrum of Helium. a Rejoinder 10°C. and 
A. S. Ganesan, L. Silberstein. (Astrophys, J. 57. pp. 2484250; May; 
1923,)—-The author here considers the objections raised agaitist his formula 
for, the spectrum of neutral helium. by Raman and Ganesan [see ‘preceding 
Abstract]... He disclaims ignoring the fact that the observed lines fall into 
certain definite series, and points out that the formula covers 23 of the 
30. so-called combination lines. The author states that a discussion of 
the ionisation potential was ‘purposely omitted from his original paper,. 
since the mutual relation of the.electrons in the normal state of the atom 
is. still-an open. question, He has preferred to deal with ‘it in’a’separate 
paper, In order to show that the coincidences of lines are fortuitous, he 
computes that for 3<m™<8 and 4<m< 20 the thebretical' number of 
lines: in. the interval 19,800 < y < 37,800. is 631. Of ‘these, 44 coincide 
with observed lines, of which ‘there are 96 in this interval, The probability 
that these coincidences are accidental is of the order 10~3%, | In fine, the 
‘ fortuitous” hitting of these 44 lines under the said circumstances a 
1859. Infra-Red Spectra: rf Infra-Red. ‘Spectra of. Various 
and (2): Infra-Red. Absorption Spectra of Benzene and s 
of its Compounds, J. E.. Purvis,,. (Cambridge Phil. Soc., Proc. 
Ppr 556-565, June 15, 1923.)—-It, has been, shown by Pauer, “Hi rt 
and Purvis, that. benzene, chlorobenzene, : and omobenzene, as: liqu 
ot in ‘solution, showa number of wide, diffuse bands in the ultra-violet, 
wheréas;in. vapours, each..of these bands breaks up. into a series 
narrow fine lines... The present author showed [Abstract 710. (1912)] tha 
iodobenzene exhibited no such selective absorption either as a liquid 
of. as. a-vapour; The spectra of these. substances have now 
been: investigated in parts .of the) infra-red region, Rays from, ‘dp 
entrance slit. are reflected by, a plane. mirror on concave mitror, 
‘where they are rendered. parallel, and reflected back over their origi 
path. by the ‘silvered. back surface of. a: 30° Prism of rock-salt. 
tTays from various parts of the infra-red spectrum are then received on 
thermopile | of ,bismuth-silyer, and their intensities compared by the 
deflection a; sensitive galvanometer,, Various, sources of radiat ion, 
2g... Nernst “ heater,” a Nernst “filament,” a Wels h light, were 
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investigated, and ciurves.dtawn showing the deflection’ of the. galvano- 
_meterat-various: wave-lengths from An absorption; cell. was 
“employed. to contain the solutions, «consisting of two polished rock-salt 
plates 0: 165.mmapart. The vapours:were contained:in a tube 120:mm. 
long; ‘the ends»being coyeréd: with ‘polished tock-salt plates; The curve 
CgHgli is similar to those of CgHgBr and: CgHg (liquids) but.is shifted 
towards the visible spectrum. The ‘liquid benzene curve shows three 
well-marked! bands:at 2+08y;:and» 2-494); and. these. bands: show 
Sighs:\of. ‘division when the radiations» thfough’ the, (This 
division ‘of the liquid bands ‘into’a seri¢s: of! separaté vapour.’ bands: is 
also’ observed: for ‘chlorobenzene, bromobenzene,: and’ iodobenzene The 
liquid (for benzene) was investigated in «greater detail, 
‘and large’ trumber of readings: between 1:5 and 1+9 
9860, Properties of Resonance Radiation and Excited. dome: ‘Ki. T. 
‘Gompton,: (Phil. Mag. 45. pp. 1923.)—In accounting 
‘for spectral lines, for! their variation in intensity ‘with different condi- 
tions of excitation, and’ for phenomena of cumulative ionisation, atten- 
‘tion has tecently been called:to the existence of’ atoms and molecules 
in various conditions of partial or complete ionisation, In recent papers 
{Abstract 538 (1923)] the author discussed the two:ways in: which atoms 
‘may be put into the excited, or partially ionised; state...In the present 
‘paper certain important properties of resonance: radiation are, pointed 
out, and attention is called to: the bearing which these may have on 
‘the problem of the: existence of various excited states... It is 
shown the passage of resonance: radiation ‘through ia gas may 
‘be treated: asa problem in diffusion; (2) that the:number | 
of excited atoms: depends: jointly on the average: time of: activation of 
‘an atom and the'square of the scattering coefficient of the resonance 
-fadiation in the gas, and (3) that the présence of impurities may affect 
_experiments on the properties of resonance radiation by causing its 
Radiation. W. ‘Wood and. A. 'Ellett.... (Roy. Soci, 
‘Proc:-103. pp. 396+403,:Jurie 1, 1923)——The emission ‘of polarised light 
‘by fluorescent sodium ‘and iodine: vapours discovered, by R. W, Wood 
-Jeould not: be obtained. for the» much simpler: type ,emission which 
occurs, when a gas or vapour re-emits without change of waye-length the 
energy which it abstracts from the incident beam. Lord Rayleigh’s 
‘results forthe résonance radiation of smercury-vapour’ which appears 
show fairly strong’ polarisation increasing as the exciting radiation 
tes»into the vapour were not’ confirmed by Wood recently. [see 
Abstract: -§03;°(1928)],° the polarisation appearing of. full, strength right 
to ‘the: entrance: window’ of the exciting) beam. A possible explana- 
How of Lord Rayleigh’s results is now offered, it being shown that in 
the case of the resonance radiation of mercury and sodium vapour 
rong | ition of the light can be’ produced by weak ‘magnetic’ fields 
perly drientated, and that the. polarisation’ of ‘the light aormally 
‘be destroyed ‘by' magnetic field in a certain orientation. 
The’ field’ strength necessary for the destruction»of the meroury-vapour 
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polarisation is less. than) one »Gauss.: Full’ experiméntal.' details. ane 
included: ‘The authors believe that a new magneto-optic effect:is bere 
‘to’ hand, probably connécted in some way. with the orientation of electron 
orbits in the magnetic field, the explanation of which, .should: it be forth, 
coming, 
1862. foe Radiation: P, .D.. Foote, 
A. E,.Ruark, and F..L. Mohler, (Optical Soc, of America, .J...and 
Rev. Sci. Inst. 7. pp. 415-427, June, 1923.)—The Sommerfeld-Landé 
interpretation of the. anomajous Zeeman effect shows how. the compli- 
cated patterns maybe explained as due to alterations atomic 
energy levels associated with ‘the various spectral series terms. .. ‘Ip this. 
paper attention is drawn to.a rather: curions deduction, which follows 
from the quantum-theoretical interpretation of the phenomenon. A 
Dulb'of sodium ‘vapour at very low pressure is supposed placed in 
‘a uniform magnetic’ field and illuminated normal 'to. the lines,of force 
beam) of radiation linearly: polarised: with ‘the: ¢lebtric...vector 
parallel to the field. The: conclusion is:drawn’ that the’ Zeeman) pattern 
or the resonance radiation under the conditions considered should 
-quadruplet instead of a sextuplet, «Although the original exciting radia- 
tion was polarised parallel to the field, the: emitted tadiation, as viewed 
inthe! transverse: effect, should have two components polarised: with the 
field and two polarised at right angles 'to the field. 
‘the light which is circularly polarised in the longitudinal effect.. Alth 
the! original light is ‘plane polarised: and» hence: can! :commuhicate:.no 
moment of momentum to the: atom, still the atom as a tesult of the 
absorption of this radiation is! enabled to emit circularly, polarised light 
‘possessing angular:momentum.. The source: of this angular, momentum 
the:magnetic field. study of: the Zeeman, efioct :for neeomanor 
{Zeits..f. Physik, 15. 4 and 5. pp. 189-205, 1923.)—The first part.of this 
Paper deals with various rules and relations deduced from experiment 
‘on ‘spectral systems. Inthe ‘second’ part a: mathematical discussion 
‘based -on models of electron systems‘is given.’! While'a full. explanation 
is ‘not réached, the principal difficulties of the theory; of the Zeeman 
‘effett axe brought into: prominence’ and indications ‘are given at: ‘what 
‘points ‘new — of: must 
Stark Effect in Strong Fields: H. Newboult. (Phil. Mag..46. 
4081-1085, May, suggested correction to the papets by 
‘Moshatrafa Abstracts '1611'(1922) and 685: (1923)}. The frequency 
differerice is calculated in terms of functions of integers ; 
(865, Photoslectric. ‘Experimental Test of, Planok's, Radiation Formula. 
(Zeits., Physik,.14. 3. andi4. pp, 220-226, 1923.)--The 
author ‘claims priority over E. Steinke. [Abstract 900.(1928)], his 
shaving -been communicated) to the philosophical. the ; Royal 
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Hungarian University, Oct. 80, 1922..Since the kathode) potential was 
law proportionality could be employed: A-Lummer-Kurlbaum cylindet 
was employed as a black body source of illumination, and monochromatic 
radiation was Obtained by means of a Fuess monochromator; the! anode 
of the photoelectric cell was connected with a Muelly quadrant electro: 
meter; the black body;monochromator, and) cell were. enclosed in: a black 
tent in ia dark room the time: taken to ‘charge the electrometer: with 
different’ illaminations: was measured, the teniperature of the ‘black; body 
being ‘varied; the’ darkness effect was negligible»! The:méan' vahie | of 
obtained was: 14,345 micron degree C, with relative -maximpm, error 
of about this could. be considerably ‘reduce: by: avoiding the 
variation of the!voltage of the heating current by using a storage battery, _ 
rt using the compensation method instead of a millivoltmeter to measure 
the tefiperature, and. by using a thread electrometer: Steinke claims 
that ‘the relative maximum error of his observations is ; 
but the author points out figures in Steinke’s tables which give, instead 
of his ‘value: ‘values: 16, 7203.18 15,418 16,044 ; 
1866.) of the Radiation disap ‘Westphal's. Method. 
K. Hoffmann: (Zeits. Physik, 14. 6. pp: 301-315, 1923;)}—-The follow- 
ing values have been obtained for the radiation constant o in the formula 
for the total radiation a black body; the dates of publication ate 
given and the numpbers ate to be multiplied by 1074 to obtain: watts/em.? 
degrees‘. Kurlbaum, 1898, 5:45 Valentiner; 1910; 6:58; Gerlach 1920, 
5-80; Coblentz,1915, 6-72; ‘Westphal, 1913, 5-57... Westphal’s :method; 
which was used by the author, is described in the Ver. d. Deutsch. Phys. 
Ges. [Abstracts 460 (1913) and 289 (1914)}. The radiating body in ste 
mann’s ‘experiment was a thassive cylinder of copper, with a spiral broaye 
in which the insulated heating wire was wound. Over the 
passed an. accurately fitting copper tube, which was fixed at the lower 
end by a brass screw. A fine longitudinal hole was bored in the copper 
tube for the thermo-element, which was thus very near the surface of 
the mantle tube.. The whole radiating body hung in a flask, the walls 
of which were covered inside with a preparation of, -black, and, which 
was evacuated to 1 mm, pressure, It was found t, better. results 
were thus obtained than with higher or lower pressures. “The flask was 
surrounded with ice, and) the impat inte the heating wire in watts and the 
temperature of the mantle tube were determined with the greater part 
of the’ mantle: surface’ covered with special lamp-black ‘preparation: 
In a‘preliminary set of experiments the emission of the polished ‘cylinder 
ne of the lamp-black surface were carefully studied by comparison with 
“black body.” The original paper should be referred to for the neces- 
value’ obtained “was (6«76, + 0-052) x 1012 
E. Geaszér.” (Zeits.\f. Physik,’ 14. 5:' pp. 342-364;: 1923.)——The -object 
of the author is to reduce the discontinuities in the hypothesis of quantum 
emission. According to ‘Planck; “the ‘emission ‘of ‘the! oscillators: is:dis 
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assumes ‘that: for all oscillators’ theré is a critical energy limit (an: 
to “the ériticah temperature), above which’ the oscillators alter: their 
behaviour: Absorption takes place continuously throughout; this is also 
true of the emission, except in the energy region ‘between 0 and (% + lje 
{including (# “In this ‘region an oscillator can only emit energy 
at the: moments when its energy is a whole multiple of the energy quantum 
= hy; in each case it emits the whole of its energy: » A series of new 
radiation: formule are derived, which agree pretty closely with Planck’s 
formula ‘when When » = — ] there is: no discontinuity, and 
Rayleigh’s: formula is obtained; » = 0 gives the formula of Bauer-— 
Moulin=de Boissoudy. The formula of Nernst and Wulf can also’ be 
brought’ into accord with the:new theory; as, though theré is no whole 
value of » which gives exactly the values ‘in their table, this is not 


important ; ‘these values are only approximate. In view of recent work | 


by Rubens and Michel the author is Planck’s 

1868. ‘The ‘Ronigen Spectval Wentzel. Physik, 
16. 1, pp. 46-53, 1923.)—In an earlier communication [see Abstract 1146 
(1922)] Sommerfeld and the author have shown that the regularities in 
the ‘terms of the Réntgen spectrum can be described in an especially 
simple and comprehensive way if use-be, made of the numerical: expression 
of the term magnitudes of the relativity term formula given by Sommerfeld. 
This knowledge of the term dimensions has been considerably extended 
through the recent measurements by Coster of the L-series of the lighter 
elements, so thatfa fresh numerical investigation of the Réntgen spectral 


oye the atomic number, , n’, and m aré the quantum numbers, and ‘d 
is a number independent of Z which ‘has‘an individual ‘value 
every ter, The terms with 


or and:the term — 0,68 . dim) the regular 


structures is with of data, . 


‘and K, Weissenberg, :(Zeits. f. Physik, 14,5.) pp. 328-34, 1923.) — 


Polyéni! has showed that, when deformation. of a metal, wire made up 
of numerous small crystals takes place, deformations of the individual 
erystal grains are produced, so that the problem. of alteration’ of: pro- 
perties in the wire reduces:itself toa determination of the mechanism of 
the action) in the grains. Experiments. with ‘‘ unit. crystals.’ -of .zinc, 
which are about: 1000 times as large as, the; crystal grains in ordinary 
zine; have shown that. in consequence .of: the 
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distortion deve not take: place in the direction’ of theforce, but that'a 
gliding action: occurs along certain crystallographic: ‘planes, and » that 
gliding layers are formed; which slide in a particular direction*and: then 
bend: round into.the direction of the force, Itiseems probable that somie- 
thing similar to this takes place in the crystal grains of ordinary metal 
wires ‘when they «are permanently. stretched: Deformation by “rolling 
should also bring the gliding directions into the direction: of the force; 
and the gliding planes should be parallel tothe planeof the ‘resultant 
sheet or foil. A series of face-centred metals, Ag, Au, Pt, Cu, Al, have 
béen examined by Debye and Scherrer’s, X-ray method.  It' was “found 
that the tings; which are observed witha number of’ small crystals 
arranged irregularly, showed darker’ spots on the circumference.’ These 
were ascribed to a more.or less regular arrangement:of thée‘crystals in the 
plane of the foil, with relation to the direction in which it had been rolled. 
The theory is: worked out:in detail, and carefully tested by taking: X-ray 
photographs with different inclinations: of the ‘foil,»and: with ‘suitable 
X-ray wave-lengths. In: silver foil {112} is: parallel to: the direction ‘of 
tolling; with a:scattering of-about 8°; (111) is'at right angles to this}:as 
are also directions which lie in the (113) plane, and ‘make an anglee < 35° 
with {i11}:—{110} and directions which lie in the {112} plane}and make 
an angle: ‘35° with are: parallel to the normal to the surface. 
There is:also some indication ofa second group of space lattices. These 
are more marked in Au and Pt: The metals Cu, Pt, Al, and; Au show the 
as but with different scattering. 

4870. Genuine Optic with Rays: G. Mie. (Zeits. 
f.. Physik, (15.1. pp. ‘56-57, are described in which 
true resonarice, as distinguished | from fluorescence, was obtained with 
Réntgen'rays. | If the atoms of’a crystal resonate to definite waves they 
must ‘reflect them’ selectively, because they vibrate coherently. The 
characteristic mark of genuine: resonance is that between exciting waves 
and: resonator vibration’a regular phase-difference exists. Fluorescence 
radiation on the'contrary is not regularly reflected. Thus resonance and 
fluorescencé ‘may’ be experimentally distinguished. The author allowed 
Réntgen radiation to be reflected from a rotating crystal.and the spectrum 
received on a:cylindrical curved film. Selective reflection: was observed 
with zinc-blende, galena, and.‘bismuth. The places of selective reflected 
radiation were distinguished’ from those of fluorescence radiation in that 
they formed wider bands but no sharp lines. The widening seems due 
not to*imperfect interference of a monochromatic kind of rays but to 
cat ofa extent of not gre 

A. E. Hennings. (Phys: Rev. 21. pp. 312+325, March,: 1923.)—In the 
ordinary X-ray spectrum intensity as a furiction of wave-length cannot | 
be interpreted in terms of energy because ofthe unknown ‘variation of 
several: factors’ with” frequency. The ¢asex of isochromats,* intensity 
per kathode ray for a given wave-length as a‘function’ of voltage, is ‘a 
simpler problem. ‘The authors have made measurements up to’ twice 
voltage in each case:(up to 70 kv.) and: ‘both ‘voltage ‘and 
XXVI.—A.—-1923. 
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‘The: correction: for crystal scattering 
was: determined from’ meastrements,.on each, side ofthe reflected: beam 
+-this correction was less than except near the: quantum voltage, 
The correction for target absorption was computed from data: given :in 
previous: paper [see Abstract 1880 (1923)]. After making these:corrections 
the isochromats: were found: to. be. straight. lines. The. results for 
and.1+23 A. agree within 1 or with. for 


Schileede and H. Gantzckow. (Zeits::f. Physik, 15. 2 and:3. pp: 184 
previous spectrometric investigations it has: been: :cus- 
tomary. to excite long wave-lengths in a: high-vacuum tube and to pass 
the radiations: into ‘a camera, vie a window. of some: suitable! material, 
The. material most both allow: a, high-vacuum to be.obtained and ‘allow 
the «passage of the, radiation, without absorption.» To overcome: ‘this 
difficulty the authors have constfucted an instrument in which:the camera 
is itself withim,the. vacuum. ‘The spectroscopic method used is that of 
Debye sand: Scherrer, but principle is applicable: to: other methods. 


fon above: the centering screws 
sto ods made. «by a subber-mercury. 


tot eomnection: which necessitates, the. 
upper and lower parts being pressed 
| together by four pressure screws S. 

supplied withdrawn iby the glass 


be bet tunedin one pie, is carried 
four screws, F;. and within it: is 
AOE water-cooled, antikathode A-and 
tube. T -which serves for connec- 
to. the,-vacuum) pump. To 
tt _ as far as possible the antikethode 
is surrounded, by an aluminium 
Bes  sleeve.), The: upper part.can ibe 
«air-cooled, and. carries an imsulated 
..kathode., This insulation is.a diffis 


when. the tube: is-.gas-filled, 
gon unsuitable owing to, their. breakdown at) high 
voltages. The best material is porcelain, as thick as possible. The 
porcelain tube P is inserted via a cemented conical fibre ring. The 
moderately heated kathode can he cooled by dropping water. Metallic 
parts,are all:of brass. In 'the:lower part the camera candexplaced. ..This 
is also: brass and.:thé. difficulty: is to centre accurately, the crystal.:con- 
tainer, ‘the method being described. The crystal container may ‘be slowly 
rotated, via by: clockwork... Resulting photographs with:.and' without 
rotation are shown, but whereas rotation gives, increased definition; still 
greater definition: is obtained: when the’ crystal is more findly ground in 
@ mortar... Io :produce the vacunm, first an: oil pump. is: used, later, 


at lower pressures, quartz-meroury pump. The gas. and photographic 
VOL, XXVI.—A.—1923. POO 
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filtit' ‘dried ‘by phosphorus: peritoxide! special valverto 
pressive ‘is illustrated.’ ‘The ‘dimensions ‘ofthe ‘complete apparatus are 
given’+in’ detail.’ ‘The apparatus ‘is désigned for: work with 
1873. Measuvementso the X-Riby Hjalmar: (Zeits. 4, 
45. 2 ant 3. pp. 65-109, 1923.)—If is Bohr’s, total quantum 
number shell, dors 2 for L, and so on, 
ait then ‘the K shell has one Yevel 
shelf five Tevéls,’ ‘2, N shell séven levels O 
‘five, and the B shell three. Cettain’ of these lévels,,as Shown’ 
grufn in’ the’ paper; the els, and the tonibinati: 
that ail passages ‘from’ one lever "ahother bélfrom’ 


to 


the values of for the’ two levels must be eqdal 
This! cuts down the the of from: 
to 7, six of which have ‘been’ observed Dy, ‘author shag’ 
stigated the M lines of elements from td Dy, and Jess thordughly 


‘were: ‘also tiséd. ‘Ten out? of 


with some of these the greater’ 
nuthber-of tines, ~The-ay; B well defined on both sides ; 
this ig;contrary to Stenstrém’s ¢ ns,,.and may be due, to the 
use ofsa better gypsum crystal. ‘the a ide of these lines was 
‘with uranium, ‘Some of} these)satellites. ibave, been, previously) 
observed; by St oém:;.the author devotes some attention ; to,.the. 
theory of.these li Lines due to fall from O M levels and Soom 
outer to the| N levels have always;a difference of 
two ¢ This agrees withthe fact thatwhen, for other levels,, 
k’s are equal, the lines are always. weak, The variations from Bragg 
lation between, wave-len th and deflection in, the different orders o 
were éntally investigated, ‘and Ewald’s ‘réflexidi 
was found to give the only possible explanation. of the facts... The 
V/R were determined for several N, O, ane P levels and agree 
we with those given by Bohr and Coster. 
to 1874. X-Ray (Phys: Soc 36. ppi.41D-45D)> 
Disc., 45D, are given of an: ,apparatus 
able for X-ray measurements,..including Solomon’s ionometer and a 
spectrometer for measuring due to March, and 
“1875. Chavacteristi ibe for Elements of Atomic 
Numbers 62 to a J. M. Cork. ° (Phys. Rev.’ 21: pp. 326-333, March, 
1923.)—The three bands! for élements of atomic 
55 to 60 havé been determined by Hertz [Abstract 1090 (1921)], and 
forelements of ‘atothic ‘numbers: 74 and’ to: 92 by ide -Broglic) and 
Duane [Abstract 469 (1921)).° As these datavare of importance in con~ 
structing. theories: of the inner atomic’ structure, valternate: elements!in: 
the:gap, atomic numbers 62 to 77 have’ béen investigated by the author. 
Thé .¥eghlar doublet. differences: + Lig are. 
VoL. XXVI.—A.— 1923. ov 
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valoee: caleulated: from: the Sommerfeld; formula, 
For the range of elements mentioned. in:this paper the empirical expres-. 
sion A(vfN) = Kz5.is found to hold. within: the experimental limits where. 3 
Ki has'the following values 4-44 x. 1078. for: Lg) 1:97. 
M, and 9-60 10-7 for My — Mg. 


J. de. Smedt. 26. L and, 9. 
115, 1923... In, English.) —The experiments on the.diffraction, of, X-rays. 
described in Part of this paper, [see Abstract. 2094 (1922)] were all gade, 
with, Ka+rays (A = 1:54 A.) of copper... For certain reasons it was desirable. 
to. repeat. some of the experiments. with Tays..of shorter wave-length, 
the .Ka-rays,.of molybdenum (\: = 0-71.A,).. The method,and 
were. the same.as, previously employed.,, The liquids used, were avid, 
oxygen,: neon, and .nitrogen, also. water, and 
For,oxygen, argon, ; water, and nitrogen, it has heen. 
the principal. ring..is due. to. neighbouring, molecules, which. may be et 
sidered to be distributed. approximately as spheres packed + 
closely as possible and filling up the. space the liquid... The 


Water (I plate) 18444 73° 


In the above table py is the half-angle of the c cone formed by the ‘ li | racter 


is the distance between the diffracting The anomalous 
af CS, is being investigated: On: six plates of oxygen Helge bane of 


‘ 
4 


17 


"Nitrogen .. 2, 0. 


These: ‘values ‘of «al show: with the values. pre-: 
viously’ obtained: {sée Abstract .890 (1921)} for) the diameter of, the 
molecules, viz. for for nitrogen = 2198 A... Slight: 
evidence has also-been’ obtained of a third ring in tha case of oxygen and: 
of: argon, -but this\is. not considered .conclusive; B. We 
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“1877. X-Ray Scattering and }-Radiations: G.- Barkia 
C. Sale. (Phil. Mag. 45. pp. '737+750, April; 1923.)—Further 
experiments onthe scattering of X-rays show that even the light. ele- 
ments ‘hydrogen, carbon, and oxygen (together) show a: very) slight 
increasé of scattering with wave-length. ‘Over a. considerable. range, 
however, the outstanding feature the constancy of the: 


: coefficient—as compared with absorption and other coefficients. 


‘In aluminium and more markedly in copper, the scattering increases 
more rapidly with wave-length: The relative intensities ‘of scattering 
by ‘hydrogen, carbon, and oxygen’ (on paper), aluminium, and. copper. 
have been obtained by another method, and the results for the last two 

—the others have not been previously determined—agree very- closely 
with those given by Barkla and J. G. Dunlop [see Abstract. 685. (1916)]. 
Over a considerable range of wave-lengths no difference between the © 
absorption coefficient of the primary radiation and of the secondary 
X-radiation (scattered) from paper has been detected, ‘The investiga- 
tions described have not furnished the evidence of the existence of J 
characteristic radiation which so many results led the eaters: to expect, 
A further’ communication on this Subject is promised." W. 


1878, ‘Scattering of X-Rays and the Pp. 
ih ye Zeits. 24. pp. 161-166, April 15, 1923.)—The scattering of X-rays 
shows a known polarisation and unequal ‘distribution of intensity in 
different directions in space. The radiation proceeding from a free 
electron is calculated according to the laws of electrodynamics andthe 
theoretical value so found, as J. J. Thomson has shown, is in qualitative 
accord ‘with experiment. The present paper, which is of a theoretical 
nature, and mainly mathematical} deals with the problem ofthe scatter- 
ing of the and the application ‘to’ the theory. 

Wel (Comptes Rendus, 176. pp. 1385-1387): May 14, -1923.)-— 
The above phenomenon has been discovered by the following experiment, 
A film of double layer or two simple films suitably superposed are rolled 
upon @ wooden cylinder whose axis is normal to a large pencil of sensibly 

lel X-rays. Those rays which traverse tangentially the layers of 

tomide are ‘strongly absorbed and the internal layer projects upon the 
other a white ray. “The dark areas on either side of this: ray are very 
different. The author has now investigated these dark’ contours. on 
radiographs in detail, and: his preliminary experiments have shown that 
the apparent contour of any object sufficiently dense as projected: by 
X-rays upon a plate a short distance away is bordered by a black band 
observable in the microscope and sufficiently sharply defined for measure- 
ments, This is opined to be a probable reflection of the rays, because 
it cannot be ascribed to an ordinary secondary emission, a number of 
experiments to this end having failed, ¢.g. the interposition. of screens 
does’ not ‘sensibly modify the breadth of the black: band: which must 
therefore be due to rays sensibly analogous to the incident rays: Reasons 
are given for excluding diffusion, fluorescence, etc., as the. cause! )of 
the phenomenon, which appears to conform: with the’ following ‘laws; 
(1): “The plates litilised, the period of exposure, and’. the»interposed 
medium, without appreciable effect. The: assumed to be 
VOL. XXVI.—A 1923. 3C 
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reflected’ is the.more intense as the reflecting surface is formed of heavier 
atoms, ¢.g. it is very intense with all the common metals and mercury, 
reciable with aluminium, and nil with wood, celluloid, etc. (3). The 
pcre of the pencil, defining the maximum angle of the rays with the 
3 surface, is independent of the radius of curvature and degree of polish. 
(4) This angle depends very little or not at all on the nature of. the 
reflector, (5) It is exactly proportional to the distance of. the. sensible 
layer at the line of contact of the tangent ray if this distance does. not 
exceed about 2 cm. (6) The. maximum angle decreases regularly with 
the length of the wave. (7) The tint of the band is not uniform,, being 
darker in the part remote from the contour. The author, however, is 
aware of the of his and promises further 


1880. of Kathode Rays in Webster 
wie A. E. Hennings. (Phys. Rev..21. pp. 301-311, March, 1923,)— 
The further a kathode ray penetrates into the target the more the X-rays 
excited by it are absorbed by. the target material before coming out. 
X-rays just harder than the K-absorption limit are absorbed more > 
strongly than those just softer. If the intensity of the spectrum 
emitted, except for the characteristics, is a continuous function. of the 
wave-length and if the discontinuity in absorption coefficient is Ha and 
the observed ratio of intensities on each side of the discontinuity is R, 
then the logarithmic mean depth of penetration % = pk- log R-1, for 
voltages above the minimum necessary to excite radiation of the absorp- 
tion limit frequency, 20kv. in the case of Mo. To reduce the effect of 
stray X-rays a calcite crystal was used and narrow slits which limited the 
incident beam to 84°. The voltages required to make the mean depth 
of excitation of this frequency equal to 1, 2, and 34 were found to be 
24, 44, and 67 kv. app. respectively. The increased difficulty of penetration 
beyond the first micron is probably due to the deflection of the kathode 
rays.by the atoms. The in theoretical 


"RADIOACTIVITY. 


1881. Radio-Activity of some Solid Products of Etna. Trovato. 
a Cimento, 25. pp. 177-189, March—April, 1923).—From the examination 
of a large number of samples the author concludes that the volcanic 
products of Etna all present slight radio-activity. He places them in 
the following order of increasing activity: Lava recently. erupted, 
compact lava, scoria, gravel; old lava, basalt, cinders, mud of thermal 
water; tufa, vegetable loam. The vegetable loam, tufa, and cinders 
emit an’ emanation of the same nature as that of thorium. The radio- 
activity of all the products is feeble. The vegetable loams are in general 
the most'active of the products and recently erupted lava the least, 
The most active loam observed up to the present behaves as if it contains 
about four centigrams of the hydrate of thorium per, kilogram ; the 
mud as if it contains about.1} centigrams, the cinders and more 
active lava as if they contain, about two milligrams per kilogram 
of substance. It would appear from this that the radio-activity of 
volcanic ‘products diminishes with increase of depth, a result which i 
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1882, Projectiles and their Properties: Rutherford. 
115: pp. 242-243, Feb. 264-266, March 2; 306-308, 
March 9; 338-340, March 16; 358-359; March 23, and pp. 798-800, 
June 29, 1923. Electrician, 91. pp. 60-61, July 20; 120-121, Aug. 3, 
and pp. 144-145, Aug. 10, 1923. A series of six papers delivered: at 
the Royal Inst.)—In this course of lectures an account is given of the 
properties of swiftly-moving electrons and atoms, and of the effects pro- 
duced by them in passing through matter. Such a study had played a 
very important part in modern development of physics, having added 
materially to our knowledge of atomic structure; This: was due to the 
fact that these swiftly-moving particles afforded the best means of pene-. 
trating into the interior of an atom, and of searching ou‘% its inner structure 
and disclosing the magnitude me of 

‘In the first lecture comebarisend: were ade of the magnitude of the 
vebobities which could be impressed on ordinary matter by various means, 
both terrestrial and astronomical. Consideration was also given to the 
effects of impacts at various speeds. It was shown that the highest 
controllable speeds which were generated on the earth were obtained 
’ in vacuum tubes in which electrons were accelerated by electric fields. 
Thus speeds as high as 58,000 km. per second were attained by electrons 
falling through 10,000 volts; whilst. positive rays of ——— ae 
this voltage might acquire a velocity of 1400 km. per sec. 

In the second lecture’ more detailed consideration was: piven to the 
properties of low-speed electrons, and an outline given of Townsend’s 
theory of ionisation by collision, dealing with the case of spark potentials 
when both negative and positive ions were effective in ionising by collision, 
Thermionic and. photoelectric phenomena were also dealt with in ‘this 
connection ; reference was made to the emission of radiation by impact 
of electrons and the converse case of emission of electrons on absorption 
of radiation. | 

The third lecture dealt mainly with the generation of spectral series, 
based on theories of’ electron orbits; the production of characteristic 
X-rays by impact of electrons on the elements’ (Moseley’s work being 
quoted in this connection). An elementary account was also given of 
the properties of a-particles, pointing out that the a-particle had more 
energy than any electron yet known to us, and that its passage through . 
a gas was marked by very intense ionisation, which could be demon- 
strated both by electrical methods and Wilson’s condensation method. 
This subject- was continued in the fourth lecture, where reference was 
made to condensation “ trail’’ photographs showing the tracks of a- 
particles through gas and revealing “ forked’ or “‘ branched ’’ tracks, 
which indicate collision with gas atoms in the path of the a-particle. In 
this way the conception of the nucleus of the atom was introduced and 
the action of intense nuclear fields of force on the impinging a-particle 
were discussed. Measurements of “‘ forked trails” showed that even in 
atomic casés such as these the ordinary ‘of 
energy and momentum were conserved. — 

In the fifth lecture; reference was made: te thé. widculetiind of c. G 
Darwin and the experiments of Chadwick and Bieler, which suggested 
that the a-particle might be a spheroid of the axesa = 8 x 10714 cm. 
and b= 4 x 10-18 cm. 
not inside this spheroid. 


mid 
‘ 
AE 
ay 
“= 
by 
¥ 
oe 
4 
4 & 
4 
® 
‘ 
. 


$CIENCE? ABSTRACTS. 


- The final lethate: dealt with the application of the method ‘to: the 
attack of an atom. A detailed description was given of the effect. of 
close collisions of a-particles with the nuclei of different elements, showing 
how high-speed hydrogen and oxygen nuclei, having ranges even greater 
_ than that of the a-particles themselves, were produced. By electrostatic 
and magnetic analysis of such high-speed particles it was definitely proved 
that high-speed hydxogen nuclei: were produced by close collision of 
tela with atoms of nitrogen, aluminium, and other elements. 

The bearing of these and similar observations was, in conclusion, 
disicusped in relation to the. of constitution of atoms of 


1883. The Situation in the Radium 
kale. H. E. Bishop. (Science, 57. pp. 341-345, March 23, 1923, 
’ Paper read before joint: meeting of the Am. Chem. Soc., the Am, 
| 


1884. An: wis the of Strong 
to a-Rays. 1. Curie. (Comptes Rendus, 176. pp. 1462-1464, May ;22, 
1923.)—-When it is desired to measure the current due to the total ionisation 
produced by a source of a-rays, the difference of potential necessary for 
obtaining the saturation current increases with the intensity of the 
source and becomes very difficult to realise: practically if. the current 
exceeds certain values, The arrangement now described solves this — 
difficulty. The principle of the method consists in utilising for the 
production of the ionisation current only a small portion of the path 
of the a-rays.. Experimental details are given very fully. The apparatus 
Ho, 


. 1885. Photography of Ionisation-Tracks of the Rest-Atoms of Radio- 
Active Elements. D. M. Bose and S. K. Ghosh. (Phil. Mag. 45, 
pp. 1050-1054, May, 1923. )-—-When an atom. of a, radio-active substance 
disintegrates with the emission of an a-particle, the fest-atom recoils 
back in the opposite direction with the same momentum as that of the 

a-particle, producing intense ionisation along its path in a. similar 
manner. The author now describes a modification of Wilson’s expansion 
apparatus for photographing the tracks of these ionising recoil-atoms 


1886. Life-History of an a-Particle, E. Rutherford. (Engineering, 
115. pp. 769-770, June 22, 1923. Paper read before the Roy. Inst. 
Electrician, 91. pp. 194-195, Aug. 24, 1923. Nature, 112. pp. 305-312, 
Aug. 25, 1923, Suppt.)—A brief.summary of the most recent researches 
on the origin and emission of a-particles. The velocity, range, and 
ionising properties of these particles are dealt with in some detail as well 
as their deflection in electrostatic and magnetic fields. Recent experi- 
ments had shown that the a-particles were not. all deflected as if they 
carried the two charges ascribed to them, the results showed that some 
of the particles picked up one and others two electrons, thereby becoming | 
singly-charged or neutral, These effects became more noticeable after 
the a-particles had passed through thin foils of. eens It was amas 
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strated also that an a-particle after capture of an electron might lose it 
again, and measygements had been made of the mean free paths of the 


a-particle when capturing and losing electrons. The rapidity of capture 


was great compared with the rapidity of loss of electrons.’ Probability 
considerations showed, however, that the chance of an a-particle at high 
speed capturing an electron was very small. It became. necessary to 
assume that at the instant an a-particle captures an electron ‘energy is 
lost in radiation, by a kind. of inverse photoelectric phenomenon.’ That 
being the case, some 3% go out 

“1887. Theory’ of “(Phil “Mag. 45: 
pp: 989-998, May, 1923.)—The» general explanation . of §-radiation 
usually advanced is as follows. When an a-particle penetrates into a 
body; it loses: its kinetic energy in ionising atoms of the body. The 
liberated electrons possess certain speeds, and after several collisions 
may escape from the surface. These escaped electrons form - the 
§-radiation. Such a general theory is, however, insufficient to form 
a quantitative basis. The author now considers the phenomenon from 
a statistical standpoint and obtains some numerical values for the speeds 
and numbers of electrons in the §-radiation. The theory advanced is 
based on the assumption that the electron emission is thermionic. When 
an a-particle collides with atoms of the body local heating takes © 
place and several thousand’ degrees’ rise of temperature is shown to be 
possible. Such a process is shown to give values of speeds and numbers 
of electrons in with observations, A BOW, 


| 1888. Relation of to A. Ss. ‘Russell. (Nature, 
111. pp. 703-704, May 26, 1923.)—The most probable origin of the actinium 

series is that Uranium II undergoes a dual change in which about 96 % 
of atoms from ionium, and the remainder from UrY, the product of which, 
proto-actinium, is the parent of the actinium series. An alternative 
view is that UrI undergoes the dual change. On the basis of recent 
experimental work, and from a survey of general relations in. pica’ 


Actino-Uranium T.. | +5 x 10°years | 92 | | 240° 

Parent of Poi Act. 20 years. | 90 
Proto-Actinium ..... | <1:2 x 10tyears| 91. | 232 . 

B. Ww. 
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1889, the High-Temperature Seales in 
this Country (U.S.A,) with those in Use in England. W. E. Forsythe. 


(Frank, Inst., J. 195. pp. 857-858, June, 1923.)—-A comparison of the — 


high-temperature scales of the Nela Research Laboratory (N.R.L.), the 
Bureau of Standards (B. of S.), the Physical Laboratory of the University 
of Wisconsin, and the Research Laboratory of the General Electric 
Co. was made in 1917 [see Abstract 541 (1918)] on several tungsten 
filament lamps made at the N.R.L. Good agreement was obtained. 
This inter-comparison has now been extended to the National Physical 


Laboratory (N.P.L.) on the basis of cy = 14,3504 x deg.; melting- 


point of Au = 1336° K., melting-puint of Pd. = 1828° K. [see Abstract 1159 
— (1922)), and it is found that the high-temperature scales in England and the 
United are in excellent as shown in table: 


4 Apr., | Apr., | 1922. 1923, Jan. 1028, 
T—77—B | 1410°K: 1406°K. 1406°K | 1401°K. 
1699} 1697 1595 1506" 1591 
} | 1706 || 1794 | 1784 | 1792 P4791 
“11-7 | 2106 | 2106 2104 2104” 
T—78—C ... -4 | | 1825 | 1826 1824 1828 


4 
-4 | 2262 | 2266 | 2266 2265 | 2960 


1890. The Specific Heats Air, and Carbon Dioxide. W.D. 
Womedsley: (Roy. Soc., Proc. 108. pp. 183-184, April 3, 1923.)— 
This is a reply to R. T. Glazebrook’s criticism [Abstract 1651 (1922)] 
of a paper under the above title [see Abstract 1331 (1922)]. The author's 
action in increasing Holborn and Hennings’ numerical results for the 
specific heat of CO, by about 74 % is defended on the grounds that (1) 
their results for air and steam are correspondingly low; (2) they do not 
fit curves at lower temperatures by Swann; (3) the discrepancies were 


similarly dealt with by the British Association Committee in HANS; Other — 


points in R. T. Glazebrook’s criticism are: also answered. 


1891. Theory of the Specific Heat of Liquids. F. A. ‘Lindemann. 
(Phil. Mag. 45. pp. 1119-1120, June, 1923.)—A summary of the theory 
of the specific heat of liquids put forward by Honda (Abstract 706 (1 923)] 
is given, and it ig shown that several of the assumptions made. are 
unjustifiable. The rotation of atoms about their ‘centres of gravity is 
impossible owing to the smallness of their moments of inertia; also the 
work done against cohesion by expansion on fusion is not negligible. 
ifthe theory be accepted the potential energy must become free on melting, 
which does not occur. The value obtained theoretically on these assump- 
tions for the ratio of the specific heats of mercury-vapour is 1- 33, while 
observation gives 1-67. 
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‘The theory accepted by the author is that the atoms in a, solid form 
lattice, and that the thermal energy at constant volume is, in the 
form of ‘translational oscillations. ‘The: restoring foree is elastic provided 
the displacement is small; hence, the mean potential. energy is. equal 
to the mean kinetic energy at. low temperatures, At the melting-point 
some discontinuities in the atom collide or overlap, The restoring. force 
between the atoms’is less inthe liquid than in the: solid, so that. the 
7 characteristic temperature is lower, The balance:of the latent heat might 


be accounted for by a term and 
are the two characteristic temperatures. WEL, 


“1892. ‘The Heat of Vaporisation and the Difference. of the Heats 
in the Saturation State for Neon, E. Mathias, OG, A. Crommelin, and 
Onnes. (Comptes Rendus, 176: pp. 939-940, April 3,. 1923,)-—- 
In a former note (see Abstract 2104 (1922)], the latent heats.of vaporisa- 
tion, (L), and the difference of the specific heats of the saturated vapour 
and of the liquid, (m’ — m), for argon, oxygen, nitrogen, and hydrogen, 
were given. The.same quantities are now given for neon, . L is calculated 
from the’ Clapeyron-Clausius Los (1f3’ — 
where /, the vapour tension, and 5, 8’; the densities of the liquid and of 
the saturated vapour, are obtained from results of experiments in the 
Leyden cryogenic laboratory. The value of m’.—m is then obtaine 
from the classical formula m’ — m = dLfdT - LfT... Its. value is. fo 
to be strongly negative up to the critical point, remaining negative a 
. all temperatures, but passing through a maximum for a reduced tempera- 
ture in the neighbourhood of 0-74. Neon being monatomic, it can: be 
affirmed, as! demonstrated by H, K, Onnes,. that the specific heat of its 
saturated vapour is always negative.» Tables.are given containing values 
of ML, the molecular heat of vaporisation, and of LA/p,, the reduced 
heat of vaporisation for Og, A, Ng, Ne, and. Hg, (Avis.the- critical density, 
and , the critical pressure at the same reduced temperature, T/T, = 0-6.) 
As is the case with the other thermal properties of these bodies, it is found 
that for the latent heats of vaporisation also, the deviations from 


1893, Variations of Thermal Capacity ina Nannei. 
we Cimento, 25. pp. 131-158, March-April, 1928.)—The thermal capacity 
of iron increases with increasing field until the field becomes 100 Gauss, 
and thereafter falls off steadily, being equal to that of demagnetised 
iron at about 300 Gauss. Iron once magnetised does not show the first 
part of the curve, but gives a continuous fall, until it has been re-heated. 
The thermal capacity of copper is not affected by a magnetic: wire’ that 
of bismuth falls continuously with increasing field. 


1894, Evaporation Characteristics of Tungsten. G. R. Fonda. (Phys. 
21. pp. 343-347, March, 1923.)—Langmuir’s method was used to 
study the rate of evaporation of tungsten filaments in vacuum as compared 
with that in the gases nitrogen and argon, and also to find how the 
evaporation depends on the crystalline structure of the wire. Drawn 
wire was used in all cases, both as “ thoriated and as non-sag.”” 
former contains 0-6-0°8 % of thoria, and. is: uniformly. and invariably 
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In crystallisation it varies from a structure as fine-grained as the'thoriated 
tungsten to one characterised ‘by excessively large and. long. ‘crystals, 
It was found that in vacuum the rate of evaporation per cm.? m is indepen- 
dent of the diameter a, from 1/20 to 1/4mm., but is over 40 % greater 
for fine-grained than for very coarse-grained wires, probably because 
the evaporation at the boundaries of the crystals is abnormal. In mitrogen 
the rate varied from 2 to 5 % of that for the same wire in vacuum, and 
in argon from 1-3 to 8%, increasing as the diameter decreased from 
1/4 to 1/15mm,. The variation with size when gas was present is in 
agreement with the Langmuir theory of heat conduction for hot filaments, 
which supposes that there is around the wire a stationary film of gas 
through which the evaporated atoms must diffuse. The diameter b of 
the outer surface of this film varies with a according to the equation 
b log (b/a) = 0-86, which leads ‘to the equation ma log (b/a) = const;, 
with which the experimental results agree. The constants for nitrogen 


“1895. The Reaction the Heaporation of a iond 
pees the Emission of Vapours from Small Orifices. W. G. Duffield. 
(Phil. Mag. 45. Pp. 641-688, April, 1923.)—The original problem was to 
discover whether in the process of evaporation or boiling there was any 
measurable mechanical reaction upon the surface from which the molecules 
were issuing. In an actual experiment, where molecules of vapour were 
escaping at the rate.of -03 gm. per second and at a speed of the order 
associated with a gas molecule (roughly 7 x 10¢ cm. per sec.) the-surface 
should be losing momentum at the rate of 0-03 x 7 x 10* dynes per sec., — 
which is equal to the weight of 2:14gms. The amount of reaction was 
tested by boiling a liquid, or allowing it to evaporate from the pan of a 
balance, and observing the rate at which the pointer moved. In none of 
the experiments ' ‘was any reaction upon the surface observed. Further 

ents were carried out on the efflux of steam from a small aperture 
in the side of’ a boiler. By using a large boiling surface and a small 
aperture the number of molecules driven out in each second per unit 
area could be enormously increased. A form of Hero’s engine was 
employed, consisting of a boiler suspended by a torsion fibre, and so 
arranged that the issue of steam twisted this through an angle which 
could be measured.. The apertures at the ends of the arms were circular 
holes in thin brass sheet ;. their size and number could be varied. For 
large apertures it was not found possible to obtain a rate of discharge 
which would give any measurable recoil, although a calculation similar 
to.that given above indicated that a twist of 30,000 degrees should have 
occurred,. It was only when an orifice was employed which was very 
small compared with the area of the boiling surface, in other words, - 
when D/A, the discharge of vapour per unit area, became large, that 
measurable amounts of recoil were obtained. In order to explain these 
and similar results, it is assumed that there is some compensating reaction 
between the projected molecules, and the molecules of air or ' vapour 
in the space above the liquid, which prevents the loss of momentum of 
the projected material from becoming evident as -a pressure upon the 
surface. ‘The liquid is being bombarded by molecules of air or vapour 
whose impacts occasion the usual gas pressure, but as the rate of evapora- 
tion increases; some or all of these encounter the molecules projected 
_ from the liquid, and are prevented from oe. their sg momen- 
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tuin’ tothe surface; It was’ found: that’ the::limiting ‘rate: of discharge 
without reaction occurs when twice as many molecules leave the:surfate 
would ‘have struck it from above had there been'no ‘evaporation, ‘This 
hmiting ‘rate can easily be found to be about gms: ‘per’ second per 
em: »Mathematical ‘investigation with certain assumptions ‘shows'that . 
the total reaction R upon a vessel from which steam is'i issuing: ‘at the rate 
of D gms. per second from an aperture of area A is given by R = Dy; 
— + + + DIA, being the exterhal pressure, the'ratio 
of the*velocity’ (v,)' of discharge normally, to the’ Velocity with whith’ at! 
external ‘molecule strikes the surface. The actual value of the constant 
p is not obtainable from theoretical considerations, but is evaliiated from 
a single’ series’ of observations, and its applicability tested to other series. 
The observed reactions for steam issuing from an orifice under pressures 
varying from’‘1/4000 to 1/3 of an atmosphere, the rea¢tions rangitig from 
6 dynes to over 10° dynes showed good ‘agreement with ‘the equation. 

The same equation also fitted very closely some results given by Roserhain 
in Proc, Inst. C.E. [Abstract 2078 (1900)] for high rates of ‘discharge of 
steam frotn’ a nozzle’ at high boiler pressures. For these results’ the 
equation ‘iis MA ben to R = Dv; — 7A, for D becomes so large that the 
factor e~#+DD/A becomes negligible, which means that all the’ external 
momentum is absorbed before it reaches the aperture. It is foufid that 
curvés drawn to ¢odrditiate D/A with R all meet’ the axis of D/A at the 
same poiiit. ‘This ‘point corresponds ‘with a rate of ‘discharge’ of about 
15 gris. per'sq. cm. per second, which means’ that’ below ‘this rate ‘of 
discharge there is no reaction on the nozzle. Other similar cases involving 
the discharge of a vapour from a liquid, e.g the case of ries guys 
above the mercury in a ‘barometer tube are also considered. TB 


1896. On the Number, of Impacts between: ‘Several: K. 
Syckin. (Phys. Zeits. 24...pp, 236+239, June’ 1, .1923.)—This paper, 
which is entirely. mathematical, derives an expression for the number 
of impacts in unit time of », molecules of one kind with nm, molecules. of a 
second kind. within a sphere of volume ¢ (very smalland comparable with | 
the molecular dimensions), and radius r.., N, and Nz are the numbers of the 
respective molecules of molecular weights M, and M, in unit volume. Tis the 


By ‘the necessary the formula the 
case of the impact of two molecules is shown to be obtained. This formula 
is claimed to Be spplicable i in’ the kinetics of chemical pr 
order. 


1897. ‘Fused. ‘Balls. “Baek. fiers. “Blektrochem. 20, 
pp. 274-276, June 1, 1923. )—Walden having calculated, the internal 
pressures B of liquids by Stefan’ s formula B = L/2v, where L is the heat 
of evaporation per gramme. and v the specific. volume, the, author applies 
the formula to solutions which chemically differ from ordinary solutions, 
that is, to fusions of the alkali halides. Taking the data of Ruff, Warten- 
berg, and Jaeger, he further calculates, with the aid of the surface tension 
at the ‘boiling-point, the molecular diameters ‘by means’ of ‘Ostwald’s 
formula. He finds that the product of 
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point in K° is fairly constant. The internal pressures deduced are high : 
§9,800-atmos. for LiF, 21,500 atmos:for LiCl; 23;000 for KF, 7600/atmos, 
for RbI;\as regards the molecular diameters, there is no definite rise or 
fall with the atomic weight. The author admits that his former critical 
pressures [Abstract 518 (1923)] were much too high, — 


1898. Pressure. of Gaseous Mixtures, ‘I. Masgaon. and. 
Doiley, (Roy. Soc., Proc; 103. pp. 624-538, June 1) 1928.)---Dalton’s 
law of partial pressures may. be stated in two ways, which may be termed, 
(a) the law of additive pressures ; (0) the law of additive volumes, O. 
these, (4) may be stated thus: The total pressure of a gasequs mixture 
is the'sum of, the, pressures which can be experimentally measured by 
enclosing each constituent gas in turn by itself in the volume of the, mix- 
ture., The law of additive volumes, (6), is that the volume of a mixture 
is the sum of the volumes of the separate components, all measured, at 
a, fixed pressure, Binary mixtures of two of the gases, ethylene, argon, 
and oxygen, have been employed up to 125 atmospheres pressure in order 
to test Dalton’s law in its two forms. It is found that.in general neither. 
form, of the law represents the true state of matters, the law of additive 
volumes being the more, inaccurate, Jaw of additive pressures, 
again, fails because it neglects the fact that the space.in which each gas. 
is enclosed is already partly filled up by the molecules of the other, and 
because it makes no allowance for mutual attractions between the molecules 
of the two gases. As an example of additive volumes, itis found in the, 
case of an equi-molecular mixture of argon and ethylene that the volume 
of'the mixture at 80 atmospheres is greater than the additive volume at 
80 atmospheres by 24 per cent. Tables and curves are given showing 
percentage deviations from the law of additive ‘volumes for pressures 
from 80 to 125 atmospheres and for various percentages of each gas. 
The ‘curves show (for argon-ethylene) that the volume of the mixture 
is always greater than that of the constituents, except for pressures ‘over 
110 atmospheres. The maximum change in volume occurs at pressures 
of about 75 atmospheres, where it reaches 31-5 per cent. In the measure- 
ments on additive pressures, the pressures of ‘the mixtures are usually 
less than the additive pressures, except in the case of the argon-ethylene 
mixture at pressures over 80 atmospheres. The argon-oxygen mixtures 
show the least changes both in volume and in pressure. The development 
from the standpoint of equations of state of some of the facts recorded 
is in a future communication. 


1899. The “Loop.” of J. Thomson and Nae of State, 
a "Gas. A, Leduc... (Comptes Rendus, 176. pp. 1456-1458, May. 22, 
1923.)--Referring to the new equation of state submitted to the Académie 
des Sciences [Abstract 1428 1923), the author shows how the ‘' loop ” 
which it describes between the extremities of the line of liquefaction 
satisfies the classical condition: The calculation has been made on the 
20° isothermal of carbonic acid after Amagat. It is known that the 
isothermal cycle included by the “loop” and the line of liquefaction 


must have a “null” area. That is, if y, and vp are the specific volumes 
of the fluid at the extremities of the liquefaction line, and F is the pres- | 
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a point on the loop. An equation of a previous note (equation 9) enables 
the value of the integral above to be obtained. From Amagat’s results 
for at 20°, F = 56-3 atm., Vo = 5-265c.c. Hence 


Fy = = 2-260 x logs. _Also,, pe dv = 2-245 x 10° c.g.s., an 
agreement within one part in If the Clausius equation 
~ be. similarly treated, it is: found. thet 


the loop = 2-293 x'108c.g.s.. The difference. between 
F (vg being here one part, in 69, or more than double that given by 


25. pp. 171-175, March-April, 1923. \—Burgers [Abstract 284 
on has shown that the quantities 1, = 6p,dq, can be regarded as 

iabatic invariants for any system if the variables are separable at any 
instant. The author shows that this does not follow unless they are 
further at every instant ives a, to demon- 
strate this, Wh, 


Be 1466, May 22, 1923.)—Consider an atomic nucleus of mass M around 
which circulate electrons of mass m in an elliptic orbit of major 

2a. It is known that the mean kinetic energy U of the electron is y»Mm/2a 

On the kinetic theory the absolute temperature T = aU where a = 4:8 ” 
x 10-15. Hence 24 = pMma/T. The maximum volume occupied by 
the nucleus and its electrons is. (47/3),x (2a)? = x (uMma{T)?. 
The number of atomic nuclei in the unit of volume is the inverse of the 
volume above, i.e. (3/47) x (TjuMma). Each nucleus has an external 
energy of radtarion’ equal to nt hence the total energy of radiation is 
to x = which is the well-known 


“7902. Total Radiation at R. ‘Hase. 
(Zeits. £. Physik, 15. 1. pp. 54-55, 1923. )—The total radiation’ of iron 
was coinpared with that of a black body by means of a V-shaped folded 
plate 0°5 mm. thick and 30 x 10 cm. in surface heated electrically to 
temperatures from 750 to 1200°C. The temperature of the plate was 
_ méasured by a platinum-platinum-rhodium thermo-element with its 
junction in the fold of the plate and the total emission by a radiation 
thermo-element. “A curve is given showing the energy Of radiation of 
the two bodies at various temperatures up to 1200°. At high tempera- 
tures the radiation of the iron gets nearer and nearer to that of the black 
body. " The relation given by Hagen and Rubens from their experiments 
and by Planck theoretically | between ‘the R of a metal 
its ‘Specific resistance, Vig. 


where § ~ the total emission and w the specific resistance, ‘is im agres- 
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1903. ‘Speed of Sound | in in with Slightly Elastic 
Walls. H. G, Green. (Phil. Mag. 45. pp. 907-918,’ May, 1923. )By 
experimenting in 1847, Wertheim found that the speed of sound in an 
organ-pipe completely immersed in water ‘was reduced to 1173: metres 
per second, and he put forward the theory that the water in ‘the pipe 
behaved as a quasi-elastic solid. Helmholtz (1848), by a general discus- 
sion, showed that this theory could not be correct, and suggested that - 
the effect was-due to yielding of the pipe-walls, an interpretation supported 
by. Kundt and Lehmann (1874) and by Dvofak in their experiments 
with water by the method of Kundt’s dust tube. The author of the 
present paper here obtains mathematically an approximate expression 
for the speed on the hypothesis that the change (from normal value) 
is entirely due to the yield of the walls. On application of this expression 
to various experimental results, it is found that the deduced effect shows 
agreement which is, on the whole, sufficiently close to confirm Helmholtz’s 
theory and also to neutralise the agreements which led to an apparent 
‘support of Wertheim’s views. It is not, however, claimed to be sufficiently 
close to enable calculation to replace experiment wherever considerable 
accuracy is required, as it might be, for example, in very long pipe-lines 
the transmission of by water waves s method). 

BE. H, B. 


. 


“1904. Acoustics of Rooms. E. A. ‘Frank, last, 195. 
PP. 799-814, June, 1923. )—The most important difficulty encounter 
in public assembly rooms is that of reverberation. Because of reverbera- 
tion the sound heard at any moment by the audience is due to a number 
of consecutive syllables, instead of that due to a single syllable uttered 
by the speaker as is desirable. If somewhere in a closed room we begin 
to emit sound at a constant rate, the nearest surface will be the first to 
reflect, and more distant ones will reflect later, the time lag involved being 
greater the larger the room. For every quantity of sound energy incident 
. on the walls a definite fraction is absorbed, this fraction depending on 
the nature of the surface. With advancing time the quantity of sound 
energy falling on the surfaces of the room, increases till the rate of absorp- 
' tion equals the rate of emission by the source. The average sound intensity 
in the room has then its maximum value, which will be maintained while 
the sound emission continues unchanged, If now the sound emission 
is stopped, the sound intensity will gradually diminish until all the. energy 
has been absorbed by the surfaces of the room. The formule for the 
growth. and decay of the sound were developed by, G. Jaeger [Abstract 54 
(1912)], and are of the type of the growth and decay of an electric current 
in an inductive circuit. The paper includes a number of graphs showing 
the growth and decay of sounds heard from the successive utterances 
of syllables, and their overlapping or distinctness according to the con- 
stants for the room in question. It is pointed out that with increasing 
size of rooms the.absorption per unit area of its surfaces must 'be increased 
in order that equally satisfactory may be retained. 
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The quantitative relation is aS/V should be constant, where a is the 
hak Proc, Advance ‘proof. Received July, 1923.)—Some. years ago it 
occurred to the author to devise an instrument that should be capable 
of measuring the intensity or loudness of any sound at any point in space, — 
that should be self-contained: and portable, and that should give its 
indications in absolute measure, By this is meant that the units should © 
be stich as do not depend on time, place, or the instrument, so that, though 
the instrument be destroyed and the observer dead, if his writings were 
preserved, another instrument could be constructed from the specifications 
and the same sound reproduced a hundred or a thousand years later. 
The difficulty comes from the fact that the forces and amounts of energy 
involved, even for very loud sounds, are extremely small. Thus, it needs 
about ten million cornets playing fortissimo to emit one horse-power 
of sound, . Again, when a person is speaking in a loud tone, the pressure 
of the air varies by only a few millionths of an atmosphere... Further, 
the sound measurer must respond accurately to changes. of acoustic 
frequency, as well as of this. minute order of magnitude. There is, in 
addition, the problem, of the reflection of sound by surfaces near the 
source and measurer ; hence the. dare of. this. met be studied and the 
allowed for, 

standard source of jound the. author. a and his sound 
measurer. he calls a phonometer. This latter. is shown. in perspective 
views and in detail by a number of diagrams. To obtain the sensitiveness 
needed for ordinary sounds, the property of resonance is employed twice, 
First, a diaphragm, responds better to a sound because tuned nearly to 
it ; and,second, a resonator that can be tuned.is.put behind the diaphragm, 
The movement of the diaphragm is recorded for actual measurements 
by a thin steel torsion strip carrying a concave mirror, A lamp with a 
vertical straight filament is viewed through a telescope into which 
small mirror focuses the image of the filament; a magnification of 1200 


1906. ae of Small Haplolion Waves in Sea Water ae its Variation 
with Temperature. A, B.. Wood, H. E. Browne, and C, Cochrane. 
(Roy: Soc., Proc. 103. pp. 284-303, May 3, 1923. )-~ An, accurate determina- 
tion of the speed of explosion waves in sea water is here described, Four 
microphone receivers are. laid on, the sea bed at intervals of about four 
miles in ‘a line approximately north and south. The time intervals, of 
passage of the explosion wave between the various pairs of hydrophones 
are obtained. by means of four strings of a six-stringed Einthoven galvano- 
meter photographic arrangement, <A fifth string is operated by the 
‘half-second. ticks of, a’ chronometer,. The. sixth string is reserved for 
recording a wireless signal sent from a destroyer at the instant of. firing 
a charge. The more important results are as follows: : 


= (4955-5 + 1) ft.fsec. at (16°-95 + 0°-1) C. and salinity 35°/,,. 
= (4836 + 2) ft/sec. at (6°-0 + 0°-1) C. and salinity 35-1. 

= (4847 + 1-5) ft./sec. at (7°-0 + 0°-1) C. and salinity 35: Phe 
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These give a mean temperature coefficient of the speed 10-9 ft./sec. per 
degree centigrade between 6° and 17°C, The salinity coefficient of 
the speed is approximately (3 to 4) ft.fsec. per 1°/., increase in salinity. 
No change in speed has been detected for charges varying in weight from 
9 ozs. to 300 Ibs. of explosive, the distance from the charge to the midpoint 
of the sub-base being approximately five miles. No variation of speed 
with depth has been detected. The coefficient of adiabatic compressi- 
of sea water at 16°-95C. and 365°/,, has been calculated to be 
Cy = (42-744 + 0-02) x 107° per megabar. Combining this» with 
Ekman's value of Cy = (43-145 x 1076 per megabar), the ratio of specific 
heats of sea water under these conditions of temperature aH ee 


ti with as: obtained from thermod ya 


(Inst. Radio Eng., Proc: 11. pp. 9-25, Feb., 1923. 
‘A discussion is first given of the analogy between electrical oscillatory 
systems, including both the closed circuits which serve for the transforma- 
tion of energy and the radiating systems serving for the transfer of energy 
to the medium, and the mechanical oscillatory systems tised in acoustic 
signalling. It is then shown how the theory and design of acoustic 
transmitters and receivers can be simplified by means of these analogies. 
Mechanical systems consisting of two masses attached to One another 
by a spring of negligible mass may be coupled together by making one 
of the masses common to two such systems, and such an arrangement 
gives a “‘ coupling ” formula identical in form with the ordinary formula 
for the coupling of two electrical circuits of inductances Lj, Lg, and mutual 
M. The design ‘of submarine signalling transmitters and receivers ‘is 
then dealt with, and actual installations by fre gy 
schaft, Kiel, are described. 


1908. Vowel Sounds: R. Ss. Soc., Pros. 102. 152 
765, March 1, 1923.)—Very full and sertrnted account of the work given 


$909. Minimum for Audition.” cw. Phys Rev. 
21. pp. 573-584, May, 1923. j—(1) With the thermophone as source : the 
receiver was held to the ‘¢ar like a telephone receiver and was actuated 
by a current from an oscillator, the threshold intensity being calculated 
from the corresponding current by Wente’s formula. ‘Tests of 14 ears for 
frequencies an octave apart show logarithmic sensitivities lying between 
those of Wien and those of Fletcher and Wegel, the mean values increasing 
from for 128 'v. per sec. to a practically constant sensitivity of about 
8*§ for the range 512 to 4096 v. per ‘sec. (2) With rw receiver 
as source, a sightly sensitivity was 
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ELECTROSTATICS, AND ATMOSPHERIC 
“1910. and Transverse the ‘LL. T. 
Jones and W. CG, Pomeroy. \(Phil) Mag. 45. pp. 760-768," April, 1923.) 
Since: the, first work of Kaufmann’ demonstrating the mass of ‘the 
electron to’ be:a function of the velocity much é¢xperimental work ‘has 
been. carriedout by various physicists to verify the law of ‘variation. 
In each case the method has involved only ‘the transversé’ mass; ‘The 
first suggestion of an’ experimental method involving’ the longitudinal 
mass, was made by Einstein (Ann. d. Physik; xxxi. p: 583). The equations 
derived in: the present paper are based on an experimental method by 
which thé expressions for the longitudinal and transverse massés of the 
electron may be verified, not only for the Lorentz-Einstein electron but 
| Mag. 462 pp. 769-777, April, 1923.)—The ‘author discusses references in — 
a tecent letter and an earlier article by S. R. Milner [see Abstract 350 
(1923)] to. a solution obtained by the former in his Adams’s Prize Essay 
of 1908,' but treated more completely in his book on‘ Electromagnetic 
Radiation,” and: also a reference in’ the ‘article to a “paper by Born 
1723 (1909)}. The’ principal conclusions of the present paper 
The hyperbolic motion of the é¢lectron considered Electro- 
‘Radiation’ and also in Milner’s article involves no coritradiction 
- of the’ principle ‘of ‘the conservation of energy, provided that it be gené- 
rated in any way which is consistent with the conservation of its electri¢ 
charge and the continuity of its velocity. (2) The only class of motions — 
unaffected by’ radiation is that'in which the path of ‘the electron is an 
hyperbola’ described with a constant velocity component parallel to the 
conjugate axis. The hyperbolic motion of Born is a spécial case, in which 
the transverse velocity'is zero. In these motions the radiation is defrayed 
1912. Quantum Orbits off an in Tie, 

Schrédinger: °(Zeits. Physik, 12.1 and 2. pp. 13-23, 1922. )—-The pap 
isa mathematical discussion of the quantum orbits of ‘a single electron 
in’ Weyl’s extension of Riemann’s fourfold into a space time in which 
the measure determination of the world points remains that of the original 

quadratic’ differential form = 1, 2,73, 4); retained” 
Einstein; and in addition; the metrical relationship of the world points 
G. WwW. DE 


Phil;See,; Proc, 21. pp. 652-555, 16, 1923.)—Consider the Lorentz 
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electron with a surface charge of uniform density ¢. The electromagnetic 
rest-mass is found to be given by mp = 4Wy/3c”, where Wz is the electro- 
static energy of the electron. The relativity theory gives mp = W/c*, 
where W is the rest energy of the electron. This suggests the electron — 
possessing energy other then electrostatic! author shows that if 
the electron is maintained in equilibrium by a stress system producing 
a force of: 2mo? per unit area, it would possess internal potential energy 
of precisely this amount. (See’ Eddington, ‘“‘ Mathematical Theory of 
1914. Mutual of a System of 
Charges.; 1. Roman, (Nat. Acad. Sci., Proc. 9: pp. 165~166, 
May, 1923. )--The momentum and the energy of an electric field due to 
a, system of moving charges differ from the sums forthe separate charges 
by a quantity called the “mutual momentum,”’ or! the ‘‘ mutual energy,” 
respectively. Thesexquantities are calculated in the paper for a system 
3 made up of two charges, and inspection of the results leads to the conclu- 
sion that the mutual momentum is parallel to the velocity only in ‘the 
cases for which. the pair of charges moves parallel or: normal to: their 
common line. However, the mutual momentum is always in the plane 
containing the two charges and the direction of motion. For more than 
two charges, the mutual effect may be treated as the sum of the effects 
for all possible pairs, due to the quadratic property of the momentum 
in .atomic. structure... H.H. 


1923, ) .Abraham’s rigid electron gave a limiting value ¢uj/c2 to the mass; 


Lorentz’ s contractile electron undergoing FitzGerald's contraction gave 
again this value $ujc2, but the corrections for value of.v were different. The 
theory. of relativity would give u/c*... The author shows that on relativity 


Maschinenbau, 41. pp..84-85, April 15, 1923.. .Suppt,)—A description, 
with illustrations, of an influence machine of a new form. The discs are 
rotated, between charged sectors, and the accumulated + and — charges: 
on the discs are.collected from, the extreme rim.. Spark-lengths of great) 
length are claimed for these machines, being as much as 90 % longer than 
by envivalent Wimshurst machines. P, E, 


43 


"1917. Tie of the Field. (Elek:: 
41. pp, 277-283, May..13, 1923. )—-The discussion by the 
Société Francaise de Physique (Elek. u, Maschinenbau, 40. pp. 380-382, 
Aug. 6, 1923) concerning the. identity of magnetic field strength and 
netic induction, led.to no conclusive results.» The author therefore investi-. 
gates the fundamental equations. of, the.electromagnetic field: with. special 
reference to this problem. . Whereas; the displacement vector D actually 
describes, the influence effect of the electrostatic field, and the vector 
B the induction effect of the electromagnetic field, both appear in Maxwell 
as, forces per unit.charge Or per unit pole strength, characterised ‘by the 
vectors of the electrical and ‘magnetic field strengths E-and H: | Incertain: 
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be itéasured ‘by and B by ‘or! vice versa, /but;.:.without 
hypothetical assumptions, neither the influence nor:‘the: induction: ‘effect 
cari ‘be’ refetred® to the° other: effects of the: fielde: In. 
ofisidérations’ the atithor deals with the. analogies andthe differences 
‘Between the’ electromagnetic fielda.-:/ 
“1918. Field of Force in the Polarised’ als 
nser. A. Caldt. Atéad. ‘Scii Torinos Atti)". Gund pp! 
146, 1021 author ‘gives’ a’ investigation 
‘the Hatate of the feld ‘of forte inthe poldrised dielectric ofthe 
bi herical condenser, and’ deduces’ for that’ field ‘by ‘Somigliana’s ‘method 
‘Caleuldtion the systetiy oF elastic’ tensions'‘repro- 
‘the’ electric field’ ‘the systert' ofthe ‘displicemefits «and 
tidris ‘résulting in’ the ‘dielectric which are! renderedh ‘manifest 
‘experimentally by the phenomena of electrostriction. These 
with those observed ex 


"F949" Apparent” “the Charge’ on ‘the Yearly 
Variat tion 0} otential’ Gr Sanford.’ '(Séience, 
ting “the variation ‘of attiospheric poteritial 


radient an air “current at ‘places indifferent” latitudes; in 
relation to. corresponding ‘Yearly’ ‘variation of sdlat’ altitude.’ ‘The 
pear to him ‘to that ‘the yearly variation’ of “potential 


ot, better, of  earth-ait is'Such a8 Would ‘Be 


‘to, from 4 negatively Charged earth r ti inidtuctive influence 


-1923.)—-The, list: of-elements examined is now extended. to. include: Ni, 
Se,:Sn, Fe, Al; Sb. Improved: plates;,are now being. employed, which 
have» been. “‘ Schumannised.”. Helium, from ‘the, Canadian:.gas-wells, was 
investigated, found:to have no isotopes:;. a search: was 
for the: Het? jatom;;,since the 2ndi,order: line .of (would: be 
'sepatated from the hydrogen molecule line, an accurate measure of the 
relative masses would.be possible, No lines. were obtained, however ; 
_itvisysuggested: that the ionisation‘ potential of-Het* is.so largé that an 
-inappreciable number::can ipass' through’ the ‘apparatys without collision. 
WNickel-+Nickel carbonyl was employed ‘diluted. with CO, ‘to avoid 
undue* depositionon ‘the walls.'!'There ‘ate:twoisotopes;: and 60. 
‘Chioridés «were: found to be. hopeless. owing ‘to 'the« chlorine attacking 
ioc tetramethide: was used ; tim has 7 istopes ‘116+120; ‘tae 24, 
land: possibly an eighth ‘at 121. These numbers: are integers’ compared 
with each other, but compared with xenon, they *give*values less: than 
by: 2 or 8parts:in ©1000: ‘There is apparently no! doubt that 
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divergence is ‘slight.’ 
be a.single element, mass 


chloride; now clean that. the number.39 must. be excluded from 


simple relation exists between the sinimem voltage and: ‘the 


et 


‘ Stlenium:—This element was volatilised by. concentrating on it 


of rays.” ‘It gave rine strong lines at 76, 78, 80, 8%, 


weak one at 74. | 
Aluminium was used as the volatile: chloride, and # was found to 


ntimony, wap used antimony. 


it gave two strong components at 121, 123, showing that the 
gitomic weight, 120)2,:is much; low. Willard and Mc Alpine's 
yalue is in agreement... 


| 
| ere 


1921, Rotation of the Electric. ina. ‘Field, 


et of Molecular Diameters. E. Guye and R. Rudy. 
 fArch. des Sciences, .5. pp. 182-106, May-June, 1923.)The movement 
of charged particles (luminous discharge) is here investigated as they are 


displaced under -the. simultaneous influence of ‘an. electric field and a 


2 magnetic field perpendicula: to it. The rotation of the discharge is 
"considered from the point of view of ionisation by. collision which enables 


a relation. to be: established. between the ois of rotation and the 


diameters. The diameters calculated according to the 
yelogities of rotation observed are found of the same order. of 
| ag those obtained from experiments on the viscosity of gases. These 
"experiments have clearly shown the great importance which ‘attaches 


to the purification of the gas if exact results are desired. The paper 
is divided into three sections. The first deals with the movements of 


electrified particles when atted upon by an electric field and a transverse 
magne etic field; rotation of electrons ; rotation of ions. This is of a 
-theore 


tical natire and is mainly’ matheriiatical: In the second’ ‘part 
a detailed description of the experimental arrangement is given with a 


diagram showing ‘the parts’ and connections; The third section is 


‘devoted ‘to’an actount of ‘the preparation of the gas in a pure state, and 
‘the following are the ‘cases: considered : Nitrogen, ‘oxygen, hydrogen, 


NO, sulphuric methane, and ethylene.) 


(Phil! (Mag. 45. PR: 957-968, 1923:)--Experiments were made. to 


idetermine ‘if} ai minimum. velocity of the kathode: rays: existed below 

Which Juminosity could not, be-excited.'' Twenty metallic. oxides were 
- -4nvestigated, and several: other substances. The material -was 

' #ma thin strip of platinum, which was then introduced into a vacuum 
- flask, so as to be at the focus of a concave kathode. The tube was 


excited by.*a Mercedes electrostatic: machine, and. potentials measured 
with a Kelvin and White electrostatic. voltmeter: .A minimum potential 


was found for each substance showing that a definite quantum is required 


to. .excite luminescence. 
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atomic the metals.inyolved, suggesting that. the cause.is not 
atomic: evidence.:is; cited 40; substantiate; the 
suggestion: thati theultimate cause,isi 
aggregation substante .concetned, -resulting in configuration 
having less:energy:; the: balance: of ehergy appears it, the; formi:of 
the this: certain,'minimum voltage exipeti- 
ments>,were made. with substances (among. dthers.. quartzite} 
which-are. known'to: change thé¢ir-state of molecular aggregation ati definite 
temperatures,. The platinum. strip )was:now>arrangéd ‘that. it could 
bie: heated bynan ‘This\ current: was calibrated 


to. give the temperature of ‘strip: » ‘dn this way, the, substance coultt | 


be»heated: above:thei temperature: of ‘change:of state: of-aggregation, and 
then exposed to the bombardment of the kathode: 
was, then absent, whatever the applied:potential. 

._ The temperature at which fluorescence disappeared was determined 
was in. all cases. nearly that of transformation. Multiplying the 
minimum potential by the electronic charge, the energy per electron 
is) obtained » assuming: that.dne such quantum is, required: per: molecular 
aggregate, the author.calculatesithe numbér of molecules in the aggregate, 
and arrives iat numbers of the order of: 2000... The results iso far: 
are regarded ias rough; so that-great. teliance is: not: placed on-the exact 

arches on, the of Rubtese: 
Rossignol, _ (Comptes Rendus, 176. pp. 1459-1461, May 22, 1923.)—The 
object of thisiinvestigation.bas been to find. the influence of the speed of the 
exciting kathodic,electrons. on.the. law, of decrease of: the phosphorescence 
of rubies. Experimental, details, of, ‘the photometric measurements, are 
given... Six. synthetic, rubies..were employed: of (compositions 071, 075, 
1, 2:56, and 10:parts respectively, of CrgQg 10008 The, 
principal. results) are..shown on, carves, whose ordinates,are given 
‘represents ‘a! luminous intensity factor; with times.as 
abscissz,.-For the) same! ruby the initial luminous: intensity appears 
independent: of the: emission “voltage V) -kathodiccrays..: ‘The curves 
relating to »thesame».ruby issue from) common point, 
‘Becquerel’s' law is only:verified: asymptotically. For-the samepotential 
and «different: rubies: there::exists: in, thé vicinity of CrgQ3, ‘an 
optimum, value: for! the duration: of “phosphorescence, 2‘These:results até 
difficult»to ‘interpret theoretically, and. this appéars: to) be! due too-the 
fact: that:in the: spectrum of:the-ruby, the»two undamental:ret) rays 
aré dueto! resonance: (which: the authorsias) verified directly): ‘and ‘that 
the ‘superficial layers must absorb a. part» of the radiation »emitted) by 

lisation.... of Nuclei Canal Rays. 
(Zeits., f.., 2, rh ,1923,)—The 
measurement of the mean free path of. change of chagge.of, the hydrogen, 
canal rays in Hg, Ng, and O, has for the positive free path L, led to 
specially simple that,.mean free. path in which a 

ogen« mucieus: in. one of the. mentioned, .gases...tramerses before. it, 

forms.a. neutral. H. up of. an, electron... It,.was found. 

that L,;is;approximately independent of, the nature;of the gas,,but ion, 
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solely ‘a function ‘of the velocity of the: H-rays." That it ‘does ‘not ‘depend 
upon the' nature of the gas is intelligible when it is considered thatthe 
ionisation work which the nucleus has to ‘perform is only’a smail fraction 
of ‘the kinetic energy’ of the nucleus: ‘The ‘present paper gives an 
account of ‘calculations ‘which’ were made! to investigate the conditions 
attaches itself to ‘the nucleus ‘or 
the molecules and O3, which lead to'the taking up:of an electron; 


the rays, and 7,' the radius: of the first Bohr’s orbit in the hydrogen atom. — 
_ The same‘conditions lead to a satisfactory explanation’ of the limit of path. 
Of the a-rays if it is considered that the nucleus charge E here> = 2e, 
and 7; is half as great as in the H atom. The critical velocity calculated 
for the a-particles is vp = 6-15 x 10%cm./sec. Only when the ae 
Discharge in Dissociated Gases: R: ‘Seeliger. Physik, 
27-30, 1923.)—The author has beett investigating for some time 
the influence of impurities in the filling gases on'the glow discharge, and, 
while unable to publish his results at the moment, he offers somie remarks 
on a recent. publication by:"Wood [see Abstract 53 (1923]) on the same 
lines.. The author’s work has indicated that the carrier of the many-lined’ 
spectrum of hydrogen is the molecule, and: that only the Balmer iseries is 
given by pure water-vapour:' Wood finds that the diatomic gases, ni 
andhydrogen, are much dissociated in the discharge when sufficient current 
strengths are:employed,.and that by the catalytic effect of the glass walls: 
of the discharge vessel the reformation of molecules from atoms is favoured: 
This catalytic effect is. poisoned: ‘by. traces of oxygen. or water-vapour.. 
The author states that hydrochloric and vapour is) likewise:.a catalytic. 
poison; and that the whole:phenomenon provides a very rational explana- 
tion: of: many -hitherto obscute effects, since by poisoning the surface: 
of: the discharge ‘vessel:.the dissociation: equilibrium «is; displaced. An 
example is given where the: patential gradient in the. positive column in 
pure nitrogen is greater than by‘ addition of ‘very ‘small quantities of 
Bi aes although an increase might be anticipated. A second example 
is ‘discussed at'length of the'red layers in ‘hydrogen studied’ by Neuber 
this new standpoitit: HO. 
3926. The Distribution’ Energy the tn Dischavge': 
A. (Zeits. Physik, pp: 
author ‘describes ‘experiments ‘i which ‘the ratio between ‘the energy 
the Kathode' andthe total energy “of the “kathodé-fall was 
measured. In one method an iron sphere, used as ee 
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to'red by: \the: glow discharge: tt 
with. a: ‘probe:. electrode,: thus: theoénergy required: ‘to obtain'=the: 
particular -teniperature ‘was: idetermiined.: Inthe second’ method'the 
change. in résistance’ caused by the: glow discharge: in a “kathode formed 
of a:strip|of thin platinum foil:was ‘measured, and: the»energy required 
to produce this change ‘of resistance»determined: by:sending a curfent 
through the ‘strip;:the first’ method: ‘showed that» argon at: 1-83 mm" 
72% of ‘the energy wentto the:kathode, and in: hydrogen 


89.%; thesecond method-gave with nitrogen and hydrogen 27 % : 


according: tothe pressure!) rough calculation thépercentage; if. 
the:temperaturé in the Crookes’s dark space:is about that’of ‘the butsidé 
air; gives:a value of not more than’ 20 %, the positive:ions making about 
20 céllisions in their passage'through the dark space: /Thé éxperiments 
show that the number of collisions must be much smaller than this; as’ 
a,certain proportion of the energy of)‘ fall ’’ is: given ‘up. at each collision 
and: fails: to: reach, the kathode. observed velocities: of canal: rays 
lead. to. the same. conclusion ;- and the obvious explanation is that the 
temperature of)the. dark space, is high. «An exact determination ‘is.im> 
possible ;) but. the :author’s, approximate: calculation leads:to ‘the value 
720° is;shown, that/the portion of the energy of the kathode+fall 
given to the dark space is more than sufficient to heatit to this temperature. 

The free path of the electrons from the» kathode is four times as-great 
as that of the; positive ions (kations),,so\that most of the electrons 
through the dark space without collision, and ionise the gas in the negative | 
glow ; .each electron, has sufficient.energy to ionise a number of molecules, 
the, dark is, of the order 1; N. 
Theory of the Positive: Partuachs: Physik, 
14..3,and 4;-pp. 191-203, .1923.)—On: the assumption. that the quantity 
of,new ions generated by collision inthe positive column for a’ certain 
current and width of tube. is:independent ofthe pressure, a new law can 
be formulated on the basis of Townsend’s theory of ionisation by collision. 

From .this Jaw it follows. that. the gradient.with, low. pressure reaches 
minimum and then with a further decrease of pressure it again. rises, The 
product N.V, of the number of. collisions and the mean ionising tensi 
deviates in the case of hydrogen only slightly from that found by” 0 d.- 
The given deviation in the case of nitrogen is explained by an admixture 
of hydrogen. The number. q of the ionising collisions is of the same 
rder of magnitude,in hydrogen and nit for a. iv ‘Current and 
ube width, . ‘From the. number a can be ¢ alculated | useful effect of 
the positive column as light. Tays ; “Tittle deviating from 
measu ne ts, it. diminishes with increasing ‘pressure. A. G. 


1928. The Anode: Fall and the Dependence of the 
A, ‘Partzsch. (Zeits.,f. Physik, 15. 4 and 5. Pp. 287-306, 1923. )—The 
dependence of the anode-fall upon the pressure in ‘mercury-vapour and 
hydrogen is investigated. The anode-fall increases constantly in both 
gases from about 04 mm. Hg. In mercury-Vapour the anode“fall'approxi-- 
mates with increasing pressure and curtent’to a lithit of'3-72 volts, which — 
is in agreement with the work of Schiiler, as the difference between the 
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,ocarding ‘to ithe: published: accounts is a further 

limiting’ valuevof ‘the .anodé-fall: at: 2-7 -valts, ‘but. this! is: only: possible 
when the anode!lies inthe kathode ‘pencil df: the mercury arc-light, ‘The 
anode-falbin hydrogen amounts to .17«6 volts‘and is:about/l+2 volt greater 
than: ionising tension.’ ‘In the value is 19. -volts;: which'is 
about 2 volts greater than ‘the ionising teiision: ‘The anode-fallyin argon 
and: neon approximate with: increasing current -strength' to the :dowest 
exciting tension, while with smaller «currents the anode-falb:equals the 
ionisifig ‘tension: of these pases. In .argon the :anode-fall: withilowest 
exciting tefision may ‘beessentially ‘below the Jatter. explanation 
of this is offered.': The dependence of the gradient:on the current is'satis- 
factorily:‘shown ‘by the formula K = + 4). The »constant«¢ 
appears from the researches up to date to be 
1929. ‘and Glow Strength Vapour: 
Giinther-Schulze.’ (Zeits. Physik, and’5. 2444253; 1923.) 
—After a-description of the’ method of carrying ‘out the experiments the 
following’ poiits aré dealt with; (1) Normal kathode‘fall, (2) current 
density of kathiode-falls, (8) width of the ‘fall space (Crookes’s 
dark space) with: normal ‘kathode-fall, (4) influence of the addition of — 
foreign gas,’ (6) theoretical considerations. “The following results are 
obtained :°The connection between glow oxidant: ‘strength ‘and kathode- 
fall depends largely’ upon the form and size “of the vacuum vessel em- 
ployed: ‘The normal kathode-fall at an iron‘ kathode from’ which the 
has been thoroughly removetl ‘by ‘evacuating ‘for several hours at a 
bright'ted glow is found to average 533 volts! ‘In the regions ‘of abnormal 
kathode-falls the kathode-fall rises‘with thé current density mercury! 
vapour, peng very much quicker than in hydrogen and air at equal 
addition’ of ‘hydrogen and: to merouty-vapour alters 

both the Ua thode fal? and the rrent-density of the abnormal 
kathode4falls at first noticeable, when the ‘partial has become 

(Science, 67, pp. 314-818, ‘March “16, ‘1923. Papet™ read ‘before 
Apr _of Science.) “EK survey: ‘of ‘the ‘present 


dix), Anisterdam, Proc.’ 25. 9 an 
1923, ‘tn English. }—Franck’s’ value of 20- v. 
tion potential of helium, is corrected in view . ot oth ater ‘work 
to 19:75 v. This’ nécessitates a ‘correction of the excitation’ ‘and. ionisa- 


bes ‘Neon : Excitation, potentials ; 16- 66 and. 


» The. conclusions relating to are 
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were made with helium: by the’ firsts, 
ethod: points’ on ‘the’ ‘current-potetitial ‘curve: closer, 
er than” previdisly, and! ‘also smaller’ poteritialsiwere used, 90/09, 
investigate’ Thore closely “the initial effects,’ It is'conchided, that’ the 
‘feq to a fiolectle of “helium ‘is about! 12: volts, aad: 
Sum of the’ ériergiés “of the electron whichvionises:the molecule, 
thé Ort set free “from ‘the ‘molecule ‘after;collisiow ix about 
volt ‘With’ the ‘festlts of valve! ok. 
iysik 38-39, the.negative. © 
low-li ght "of glow-lamp hysteresis iwith, which, 

branch ofthe hysteresis loop may lie either above,pr. below, 
the ascending branch. a few ¢asés the’ glowmps ‘have characteristic. 
‘The’ poteritial ‘difference between » increasing. and, 

t amoutits to ‘6tily fewvolts; on ithé average! Q-5.,t0, 
ate’ recotded° and’ characteristid curves:.given for: 
ase of tubés filled with a’ mixture of eon and heliuth gases.(75, 
5 at the’ taken at-various, 
the: formation of the hysteresis’ im rity of the gas is, always returned. 
18603 im Strong. Electric Fieds,, 
(Ani. Phy pp! 161-198)! Feb,- 16, 1923.) 
ns of Gudden’ Polil (Abetiact 490. 
phosph ‘ electric fields are-extended -to, a, 
ifferen Phosph of know?i ‘composition; the | variation .of thei umina, 
é strength ‘off field being followed qualitatively and, quantita 


illimination,’ whilst, if the decay! proceeds ..for ..a 
longer e under the influence of the field, removalof the, Jatter induges 
pers rsistent bs gi of the phosphore. When the illumination of 

ppéared® onder the ‘action of; the ‘field, may be 


reversal of ‘the direction: of field, 
of the of aPlosphote bya field applied at a:definite 
excitation’ ifi¢reases with’ thé strength ofthe field... 
Tf the is ‘extitéd ‘in’ ain electric field and: the. latter, yemoved 
during the’ subsequent’ ‘détay; ‘a transitory: illumination. is the 
ity of ‘this’ inctéasing with the strength’ ‘of the field... The, results 
‘the quantitative” qeasutéments. are given in full... The action: of the 
e ectric field on ‘phosphore ‘during decay may an accelera- 
ion’ OF the ‘decay By fotation of ‘the polarised: pairs, either, alone 
or in with rotation/of the whole: centre: the electric 
fie id “acts On. the’ phosphore ‘during the excitation, ‘the: (processes. 
yélation thé’ éxpériméntal results obtained. ..T..H, P, 
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The:\Normatl and. Inverse Photoelectric, 
Particles. Hake.;(Zeits. f. Physik, 2 

120, 1923.)—Ehrenhaft’s condenser method: .was, emp 
bodies being »produced in a: quartz glass tube sublimation, 
densation. ‘Non-metals were examined in, .dry,,dust-free .air,. and the 
particles that had an electric charge were removed by charging the con- 
denser plates. Light from a-mereury-yapour lamp. was. and 
the’ test particles moved towards one, or other of the condenser pla tes 


Thidh in feces quantities, is so also. as a fine mist,; waterdrops 
bound .6n condensation nuclei are inverse ;, the soot formed by. ing 
turpentine oil is normal; some substances are not charged after long 
illumination: shown éxperimentally that. dry, dust-free air, was 
not ‘ionised by rays of wave-length about 250 yp, and that when, the 
condenser ‘plates were also, illuminated no, change, took place, in 
observations: | “For metals experiments were made in, N, and 
and ‘non-métals were also. tested) in.these gases. positivel 
charged particles (Au; Ag, Hg, Cu, Bi, 3 
when illuminated with the'mercury-vapour lamp; many negative metal 
particles, produced iby heating or ultra-violet radiation, lose their charge 
entirely when thus illuminated ;. the. particles, of various. dielectrics und 
sétni-conductors’ do not lose. their negative, charge when illuminated. . It 
does not appear that the inverse charges are due to picking up electrons ; 
first because the surrounding gas: is not ,ionised. by .ultra-violet rays of 
this wave-length, and so electrons. are..not; available; | 
because the positively charged particles, which could easily pick up 
electrons, are not discharged. In CO, the number of + Reet 
small, many substances are only inverse ;. most of the +. Te, ips and Zn 
particles -are ‘large (1074 to: 10-5 cm) ; Bi, however, shows 
normal the particles. are less sensitive than in air and 
with large’ masses of material the contrary is true ; _ substances, 
which otherwise ‘give ‘only’ the inverse. effect,are charged positively ; 
this is*due to the fact that CQ, is ionised : by wave-lengths larger an 
180 up, which is not the case with Np and Op. The experiments. with 
argon make it clear that the. inverse effect, is not due. to chemic. 


1936. Variation’ of the. chivity of a 
Solution ‘with the Concentration, of the. Solution. J.H 
Mag’ 45. pp. '895-906,-May, 1923.)—In any dissolyed salt there 
_are three ‘possible’ sources . the: photoelectron,:., (1) The. positive. ion 
(2) ‘the’ ‘negative ion, the undissociated molecule. . The shape | of. the 
curve connecting the activity the solution. with, the concentration 
will ‘depend oni which of these three possible origins is the real one. ‘Tf 
one radicle of the salt is photoelectric, the law connecting, activity with | 
concentration’ should simple linear For the experiments a 
thercury-arc in quartz was used’as a source.of light, a Dolezalek, quadrat 
electrometer in ‘conjunction witha ‘special form of ionisation vessel | 
beirig to ‘measure the’-electronic. current, from. the. solution. A 
Sketch of’ ‘the | general arrangement, is. shown herewith. The unde: side 
of the glass -vesselis covered tiny foil, pnd 
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this solution is tip atinum ribbon 
passing over the upper'edge of the véessel:nd dipping into the: ‘solution: © 
The « various! precautions: taken the::method of. conducting,the 
wimeénts described veryminutelyiio the actual average: value:of 
the @le¢tronic current: per sq. cm. is about 8 x 10-14 amperes; or-about 
5 x 105 electrons ‘per sec. If a layer. only cm. thick ofthe 
solution .isafiected;: 107.6f the! potassium” 
ferro-cyanide ‘inthis: layer emits. an electron: every The curve 
obtained by: plotting activity, against -concentration: is. at. the lower 
concentrations isimplerilinear: ‘function: of the:concenttation; but.for 
strdnger solutions the activity increases more rapidly than the concen-— 
tration. The — considers the problem and con-- 
hee? on LE 
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ts 


5 


cludes (1)-that the: ation photo: 
electric properties ofthe solution and (2) that; the relative. increase of 
activity: ‘of ‘the’ stronger ‘sdlutions cannot be.accounted for either, by, the 
possible effects of the range of the photoelectron in the solution or by 
the increase in the number of serene molecules per c.c. of the 
Metal Cells. Hiov.:Halban: and L. Ebert.', (Zeits. Physik, 14.3. 
and 42 Steinke, found,: an jargon-filled 
potassium cell; that’ the relation between illumination. and. photo-current 
was by: no-means ‘one strict: proportionality; even when the.cell .was 
used with :modérate .cutrents [Abstract (1923)]. The authors, have 
investigated: ‘five “different cells,.:and come - to: othe, conclusion thatthe 
cell used: ‘by: Steinke: and that most cells show 
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fairly ‘close proportionality between and’ They point iout; however, 
that Steinke’s ‘experiments’ show’ that it is necessary, to.investigate: the 
properties céll before using it for :the 
opinion’ that: for accurate work ‘the: use of abnormal cells should: be 
Zeits: 24. '265+269, June'15, 1923:)—Facts and: arguments iare: brought 
forward against the correctness ofthe views ‘of Schenke} and 
1939, The ‘Initial of Thermionic Electrons. L. H. Germer. 
(Science, 57. pp. 392<398,.March 30, 1923.)—Measurements of the initial 
energy of thermionic/électrons-have-been.made previously by Richardson 
and Brown, Richardson, Schottky, and S. L. Ting [see Abstracts 678 
and 2095 (1909), 916:(1921)]. With the exception of Ting’s work, these 
experiments substantially confirmed the belief that electrons are emitted 
from a hot body with velocity components distributed according to 
Maxwell's law for a gas having the temperature of the emitting surface 
and molecular weight equal to that of the electro: |. The measurements 


of Ting, however,amder: rently better experimental conditions than 
those of Richardson, were quite -at variance: a the former results, 
and the present inv § method was under- 


based 
taken to obtain mor ) fr ents. upon the dis- 
tcibution function ov The essence of the 
experiment consists determinat = qe of the total 
number of a straig tungsten filament lying along the 
axis of a cylindrical, electrode which possess suffidient initial energy to 
move against an» opposing” electric field and to j arrive at a small opening 
in the cylinder near its-centre,... This a is determined as a function 
of the potential between filament and cylinder, emission currents being 
measured: is of time during-which..the entire 
surface of e filament is at the same potential. Formerly the fastest 
electrons measufed have Had energies corresponding.to-a p.d. of about 
2 volts, but now 5:35 volts has been recorded at a filament temperature 
ie 2475°.K.. giving a saturation emission of -24 x 10-8 amp. The 
rimental data obtained are in excellent agreement with the theoretical 
ation’ derived ‘by Schottky, Measurements! have yet ‘be «made 
at considerably ‘higher temperatures: where it seenis probable: that thie 
can ‘bextnvestigated: as far ‘as: 6-volt ‘eléctrons: 
4940. Emission of the Passage of ConabiReiye 
via Solid Bodies. J. Hahn. (Zeits. f. Physik, 14. 6. pp. 355-368, 1923.) 
—Referende is made to: previous work on this subject... The expetimental 
arrdugement now used is described and illustratéd!in.detail. 1tds briefly 
& modification of ‘apparatus! used by J) J.. Thomson! andi others.; The 
penetrate gold foil’ Experimental curves are given 
for electron emission ‘at various voltages ‘and then:a mathematical analysis 
of ‘these curves,’ A ‘6f ‘results is briefiy:as follows: With 
increasing primary. voltage: the emission of secondary -électrons) rises 
aceording law which: to: Richardson's lw 
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forthe emission of slectrons from heated filaments 
ture,)»(2) Fogether with the!emission of secondary electrons: 4 positive 
secondary «adiation, was: observed. which }apparently. depends:upon. the 
tion,.of the gold foil. by canal rays;.: (3), The measure of the 
velocities, of the ‘secondary, electrons gave, a >relation,of canahsayejend 
secondary electron, velocities..most noticeable at smaller -velocities,; the 
electrons. .at. higher relatively; fewer... With imereaged 
velocities of tays. the..percentage: of small..velocity 
diminished (by .their acquiring higher velocities) but..ge. that 
the majority of electrons were still of small velocity. (4) A com 

the! emitted by the canal rays on both sided df! the 
foil:shows this approaches unity, forthe values of voltages used (25; 6004 
it is’ ‘possible under certain: conditions, 
ox Tha Kemetic: Energy ‘of. from: a. Hot: Tungsten 
Filament, «3. H. Jones,’ (Roy. 102: 7344761, March '1, 
1923:)-The® pioneering experiments’ of Richardson. and Brown [see 
Abstract :18265: (1008))} shown that: the: velocity: distribution: amiong 
the electrons emitted from hot. bodies was’ in ‘close agreement swith 
Masowell’s' law ofdistribution gas of molecular ‘weight eqnal to that 
of:the electrons in ‘thermal equilibrium at the: temperatute of the source: 


The earlier experiments; however) were ‘subject’ to a ‘number’ of defects; 


as were “those of: Schottky in 1914; and later work by Richardson and 


Ting, using platinum and tungsten as emission sources; still gave abriormally 
high values for the average energy,’ although ‘the logarithmic nature of 


Maxwell's law ‘was strictly obeyed,’ ‘The present work:is'a continuation 


of the latter, and consists in determining the current potential ‘curves' for 
‘different tetiperatures which the average energy of the ‘stréani’ of 
electrons’ may: be: estimated. ‘Theoretical! considerations” are’ first’ dis- 
cussed and are: followed by the detailed: experiment account in! which 
numerous data‘eurves are ‘included.’’ When allowance is made for éxperi- 
mental. and‘secondary ‘effects, the energy distribution’ is ‘fonnd to agree 
with that ‘given by Maxwell's law: Of the experimental errors the ‘most 
serious ‘are ‘probably due to the difficulty of measuring accurately the 
 smalbcurrents involved’ and the temperatures; lead to 
tainties, which inindividualexperiments may attain 10%.’ The'secondary 
effect’ probably’ arise ‘from contamination of ‘the heated’ surfaces.» This 
tends ‘to increase’ the apparent energy of the électrons emitted; which 
may attain’ 20%.» The abnormal electron energies found ‘by: Ting, which 
wersiias smuch°as excess’ of Maxwell's’: value, do 
(Phys: Rev, ‘pp. (627-524, May, of ‘negative ‘CO 
ions‘ was found, in: previous’ mobility experiments, to be' extremely rare: 
This result has now been verified with’ CO generated’ by formic’ ‘acid 
dripping into concentrated sulphuric acid and purified with great care. 
The very high mobilities’ obtained indicate clearly that’ an  éle¢tron 
liberated: in CO remains free: Electron mobility as a function’ of field 
Gnd pressure’ was studied, using’ alternating potentials with frequencies 
up! td° 340,000 ‘cycles, generated by “a vacuum tube oscillating ‘circuit. 
pressure of 723 mm: was measured, 


< 
ELEC ¥ AND “MAGNETISM 
Be 
hin 
P 
> 
~ 
AR 
x 
Px 
4 
? 


780. SCIENCE ABSTE 


to. 81-6 :m.ias the field«intensity increased from 4:5 “to 
48: voltsfcomi. ‘The mobility Jeads»'to 
the following: equation .for the ‘speed an. electron in field: 
(7/p). ‘This leads toa relation between frequency 
critical value Of ‘the'field Xj which is found to agree with the results for 
OO if @ —'1+87(10)% and B = 0-005; Hg. “This 
agreement suggests’ (1) that the mean “is independent ‘of the 
field, “and ‘(2) that the electron calisons with OO molecules ate very 
PG: 
91 The Free Path of Slow Minkowski: and 
H, Sponer. (Zeits. f. Physik, 15: 6. pp. 399-408, 1923,)—The- electrons 
were produced. by anincandescent:.tungsten ‘kathode, accelerated: by 
a. \aacaesly charged cylinder of platinum gauze surrounding it; passed 
through the rarefied gas investigated, and caught by the surrounding 
cylindrical anode, which was at.a slightly higher. potential than the gauze 
cylinder; Argon, in;which the increase of free path at low electron 
velocities,was discovered: by C. Ramsauer [Abstract 1494 :(1922)] and by 
Meyer, -was, first. investigated. -The current-accelerating voltage 
curve shows. a steep maximum at zero voltage; which. depends,0n the 
long free path at small electron velocity:; .after a'steep drop there is 
another sudden rise ; this is.at 11-2, volts, allowing. for the space charge, 
and.0+3 volt,is to be added for initial electron velocity and contact poten: 
tial, so,thatithe result agrees with the 11-5: volts required to excite the 
argon atom... There is-evidence of a second .excitation, shown: by: a rise 
in, the curve at 12-4,to.12-5 volts, or adding. the 0-3, volts as:above at 
12+7.,to 12:8 volts ;-.this agrees with G. Hertz’s value 13:0 volts.’ These 
results are (not, comparable with those of direct measurements; but it 
is remarkable: that .the anomaly of the. free. paths makes the; points/at 
which slow. electrons are produced. by inelastic. collisions show up: much 
more clearly. than with:gases in which the free path with slow-electrons 
is short.,. There is then, a fallin the curve,.and another.sharp rise at 
15,.volts, ,depending ‘evidently .on, the, ionisation of the argon then 
another drop andia rise at 22-7 yolts = 11:2 + 11-6 (nearly.11-5 
_ still another,at 24-7 volts, which implies two collisions in.one:of which 
volts.and in the.other.13-0 volts are lost; finally: there is 
anise at.25<4 volts, or 13 volts above, the 12-4, volt rise; which implies. 
two: collisions, in each of| which 13.,volts are given. up: to.argon, atoms, — 
Krypton. shows very: similar phenomena ; sharp rise. at.zero voltage; 
showing long. free path for. small, velocity, a rise at about: 6-volts, the 
first excitation point, another at’ 9 volts, the,second:;' There. is-an.unex- 
plained hump in the curve between: 1 and 2 volts, a.similar hump being 
observed with xenon; this gas shows the sharp rise at zero vats, like 
angom.and krypton, and series.of rises about-8 volts apart;'duesto; the 
first excitation voltage ; .there is:also a.sign of a second excitation voltage 
15.1... pp. ,46--50;, 1923,)-+An experiment,is described which.supports-the 
former, observation .that,,in this..efiect the kathode,is not) warmed, 
platinum ywolfram, thermoelement is used.in, which the, wolfram:at) the 
junction.is drawn out to.a-point,and projects, about, 2 mm. “When from 
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- milliamperes at about 30 kilovolts) the thermoelement shows only small 
teniiperature’ changes; and in the experiments'so far carried While 
the: result is hot decisive, cooling’ seems<to take place: An improved 
witli two junctions Has ‘also beefi used: (Abstract O14 {2923)}! 
acteristic! curves of ‘the’ discharge also’ given showing: the 
“relation between potential and curront with diferent distances of the 
electrodes: the author ‘considers’ support: his ‘former “statement 
material’a definite finite jump of potential is nécessary 
from’ the kathode ‘not: exceeding: a definite small:amount} 
order thatthe electrons may be set:free, in :contradistinetion to'a'strong 
“tonfined to! ‘an ‘indefinitely small nearness ‘to’ the ‘kathode:: In 
twojcharacteristic' curves given the distances apart of the! electrodes 
“were 2-0'mm. and 0-2 mm. The potential varied between about <0 
~ and 3500 volts and the current varied from about 10~® to 10-8 amp. 
 yégatds what “would Happen with ‘still smaller distances ithe 
@lectrodes ‘the’ author ‘considers there ‘are ‘two ‘alternatives : either! with 
diminution’ of distarice ‘something ‘new ‘will’occur (action of dust) which 
‘W. Schottky. (Zeits.'f. Physik; 18) 
Tope 51) 1923.)-“In remarks on the tote by J. E. Lilienfeld (see preceding 
Abstract) the author considers that ‘no’ decisive ‘new material for ‘the 
¥ explanation of the effect is brought forward.’ The cooling’ of the kathode 
througli éscape of electrons’ is ‘analogous to the cooling effect observed 
Wehnelt ‘with thermal electron ¢scape and the sense’ of the ex- 
planation” of the sitnilarity the two’ phenomena put forward by” the 
author,’ “The ‘twocurrent potential curves, both independent of the 
distance employed, commence under about 1200 volts, support Lilienfeld’s 
statement which approximates 'to the assumption of a “* kathode-fall’” 
conditioned by positive ions. Referring to the alternative’ mentioned, it 
_ appears not’to be proved that the’ third theoretical nearest possibility 
‘potential ‘gradients “at ‘the surface. 
(eits. f. Physik. 15. 1-pp. 40-45, 1923.)—-In some cases’ when gold mitrors 
were deposited ‘on glass’ or quartz by’ Meatis of kathodic disintegration 
- surprising formations were observed, which under the microscope have 
_the appearance of approximately spherical bodies of various sizes on a 
uniform’ green’ gold: ground’ Photographs of theappearances aré given, 
and they are shown as a collection of minute gold drops or blisters of 
ellipsoidal form. Some of the smaller unite to form larger ories, and with 
many the surface is turned in and has the appearance of a wheel with 
three spokes and ‘jagged rim. The gold layer ‘was nowhere torn, and’ the 
backgroud of‘ the wheels’ appears green in’ transmitted light arid ‘has’nd 
holes," All gold layers which had this’special appearance ‘were produce 
with ‘a’ current, of 10 ‘in intervals of time from '20°to 40 
"The phenomenon ts readity- on than’ 
‘on glass: “The thickness of the he ‘on querté: 
VOL. Xxv1.—a.— 1923. AY 
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63-3, 69-1, and 83-5 pps: The gold layers’ on quarte which’ had this 
aan 19475: the. Effect: of Dust 
Particles; Ions, and. Electrons as Condensation Nuclei: C. ‘Lakeman and 
R.Sissingh: (Phys. Zeits. 24. pp. 235-236, June I, 1923/)—~-A description 
is first given: of:a form: of apparatus and working details for demonstrating 
the effect) of:cdndensation nuclei during the expansion of air saturated 
with: water-vapour. Following this comes an account of a modified form 
of the Wilson apparatus for rendering) visiblethe paths ofvionising rays 
by photographic procedure:: Shimizn later altered the apparatus’so as 
to permit: of \50° to 200 expansions per min.; but in this form) it is 
unsuitable’ for lecture demonstration: purposes, and: the: present form of 

Morgan. (Phil. Mag. 45..pp. 968-975, 1923.)—-The' amount. of 
heat energy that must be given to ignite'a combustible gas varies. very. 
greatly with the conditions. [see Abstract 1829. (1922)],' The heat. energy. 
required in the source to cause ignition is least when, the heat is imparted 
instantaneously. For example, the spark produced by a single discharge — 
froma condenser has a very: high temperature and is of extremely short 
duration, and it is.certain that; to. ignite a, given gas mixture: by, such 
a less amount, of heat.energy is required. than that from an 
“inductance {'.spark,.. Patterson and: Campbell:(Proc; Phys: Soc, London, 
[Abstract 1231 (1919)] have shown thatthe energy required for ignition 
ofa given gas mixture by a “capacity spark ’’ may be a widely variable 
quantity; Their experiments have. been; repeated and extended. by. the 
present author-with a view to comparing the results, with, the thermal 
hypothesis: of ignition. The sparks were produced. by. discharge, of a 
variable (air) condenser across a gap, of variable width. In expressing. the 
results the energy in the system. prior to the-occurrence of the spark is 
taken as a measure of spark energy, and this is correlated with spark-gap 
width... The, most important variables involved are (1) the spark-length, 
(2) the configuration of the gas region adjacent.to the spark, (3) the area 
of cooling surface presented by the electrodes. With certain assumptions 
a theoretical curve connecting gap width with quantity of heat is obtained 
which: follows closely the general form of the experimental curve. The 
experiments in general afford important meee anes 


1949, Ou the Fieutoas: ‘P.O. Pedereen.! ‘Vidensk. 
Selskabs,; Med. 4.7 (86. pp.] to in 
1950. Tae. Are-Light, in of Merouny- and other Gases. 
A. Giinther-Schulze. (Zeits, Physik, 15,4 and. 5. pp: 264+272, 1923.) 
—With the help of existing views on the mechanism ofthe current in 
the mercury. arc-light some idea may, be obtained of the phenomena to 
expect when the mercury arc-light is generated in a vessel of such, size 
that the. wall.charges no longer disturb it, and when, different foreign 
VOL. XXVI.—a.— 1923. TROLS 
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spherical ‘glass’ vessel40: cm. ‘diameter! ‘With ‘this, ‘three forms 
of atce-light can>be distinguishdd's (a) A-fine sttiated discharge of large. 
cross-section)and great: terision consumption, (b): an unstriated~discharge 
of mean width and: tension consumption; (c) ‘a-thin: extraordinarily cleat 
skin of light/of small tension consumption: ‘These: forms 'pass ‘over ‘from 
one tothe other; The’ present paper deals with’ form In: pure mer- 
cury-vapour at low pressure the .ate-light is seen at: the kathode- 
fall.and a clear zone round: the anode: completely: without light; theiloss 
of tension in the whole 26.om. With in pressure 
‘tension ‘increases, When it: exceeds: 6 volts ‘the arc-light ‘from the 
anode begins to be ‘lightened ; with 4 thm. pressure! ‘and‘11 volts, loss’ of 
tension: the illumination is extended up to the -kathode. If foreign gases 
are added, ‘the 'terision’ loss increases so much the more/as:(a)' the more 
the heat conductivity of the foreign rises’ above: that of the: mercury- 
vapour; (0) the greater is' thé loss of energy of the electrons: by ‘collision 
with the molecules of the foreign gas. 'The gases‘are placed iim the follow- 
ing ‘order‘6f loss of tension ; Hg, Ar, NHg, N, H, 0, SQg.' "Phe greater, 
the loss of energy of the electrons by collision with the molecules of the 
foreigy pas; the greater is the tensioh loss at which thearo-light Begins 
to ilhimifiate. The in¢rease of tension, owing to'the addition of other 
gasce; causes a tise in température in the vessel, 

(Roy. Proc!) 103. pp. 70483, April 3, 1923.)2+A mathématicaltreat- 
tment is given for two circuits whose resistance‘is so ‘small that® ‘damping 
may! bé’ neglected. This leads to ‘expressions for the’ frequencies; ampli- 
tudes; ‘coupling which can be written down directly fromthe differ: . 


1952. Wevesio G. Bigotidan. 

(Comptés' Retidus; 176. pp. 1099-1104, April 23,’ of the 
signals sent out from 
Paris leads ‘to the conclusion that there may be perturbations of the 
order of 0:01 sec. OW, 

Propagation of Electromagnetic: Waves along an Ivon’ Conduttor. 
(Comptes -Rendus, 1762 pp.; 986-089, Aipril’' 9, 1928.)——A 
method of study previously described [see Abstract 1448: (1923)] of. the. 
waves int conductor consisting of ‘strands of copper is 
applic? fo -4 similar conductor of iton! The resonance curves obtained 
are considerably more’ flattened atthe points. A formula “agreeing with 
the results is developed, and it is noted that the values calotilated' according 
to! Kirchhdéff’s’ theory ‘and: from” Kelvin’s “to current: 


ie ate 


The ‘Alteration’ of Glass: ‘Effected High-Tension 
Currents. Pe Woog. {Comptes pp. 1707-1799; ‘June 
1923:)Whien ‘the ‘rigidity’.of an .imsulating hydrocarbon is 
measured’ glass vessel, is often produced ‘at’ the. surface 
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of the liquid,.; This agitation is due te the passage! current of :high 
tension, derived: from. the. electrodes, and:passing-to the surface! of the 
this beimg-relatively a conductor for, the} high voltage: employed, 
An‘ apparatuscis: now described for. the estudy. of: this; 
a sufficient.-voltage .discharge, occurs: with a; chatacteristic crackling, 
_and-data are given forthe special form.of apparatus employed... ‘Between 
the temperature limits.of.11° and;100°, it is found-when the cil, Jevel is 
maintained ‘constant; that the voltage necessary for. producing the discharge 
diminishes; with heating. glass appears ‘to be, caused 
by. the efflorescence of the, glass,surface which liberates the. bases -by 
hydrolysis. of the, silicates, and, the carbon dioxide: of -the, air forms’ car- 
bonate of soda, a body capable. of considerable hydration, The authors 
found, by, using oils, of different, viscosities thatthe coefficient 
of internal friction plays ;no part,.and, that Wiedemann’s law does: not 
apply. to these experiments, This. variation, at. the; surface of\ the glass 
permits the reception, in. the of jan! water less 
in: High Field A Giinther- 
Schulze. (Phys, Zeits. 24, pp. 212-213,.May 15, 1923.)—The. results 
of .H..H, Poole on. the, specific, conductivity. of glass can ‘be explained by 
analogy with the behaviour of air, where 4,also. increases exponentially 
~ with the field intensity. It can be assumed that in glass, as in air, free 
electrons/are able. to split off, new: electrons, by. collision, when the field 
= # is high enough, and that the number splitoff perjcm,. of path 
proportional to, ;. the original free electrons, are, produced, only: at 
the kathode. The equations derived on these assumptions show that the 
conductivity, with constant field, intensity, increases .exponentially 


1956... he ) Constitution. of Dielectrics... M.. Gorbino. .(Accad. 

Lincei, Atti,.32. pp. 145-150, Feb.) 18, 1923.)—Two theories of dielec- 

tries are. in the field. ..Larmor considers that the molecules contain per- 

manently. electric doublets, while Langevin assumes thatthe molecular 

‘polarisation is induced by the external field. the assumption that 

the molecules are ellipsoids of revolution the author elaborates Langevin’s 

idea, mathematically,, The conclusion ..is, reached thatthe, Born effect 

tort 

1957. The. Tempevatuee ‘Changs the. Dielectric 

Constant, of the ZnSCu -Phosphore..through Iilumination.:. J. Herweg. 

(Zeits. f,. Physik, 16..1. pp. 23-28, .1923.)+-Gudden:and Pohl's, work. [see 

Abstract,.85, (1921)] on the change of. dielectric. constant of the, ZaSCu 

phosphore after, activation is first:reviewed, and. then followed by'a-notice 

of Lenard’s views on phosphorescence from, the,,thermal, standpoint. 

The present author now makes a determination of the dielectric constant 
of an activated ZnSCu phosphore a t temper Experi 

mental details are ‘briefly Tt the 

effect. exhibits, marked temperature, dependence, increasing fromvery 

lew temperatures maximum about 400° abs: and then falling rapidly. 

_ The higher the, temperature, the more rapid is the, final state of the increase 

.the quicker is the decline of. the constant, after 
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the exposure. So: far bas; not; been. found practicable 

to confirm Lenard’s views: that at; low temperatures 


The: of am: Electric, Field on the Dielectric, Constan, 
the Phosphore' which, has, been Increased, by, J. 
‘Herweg.> Physik, pp. 29-33, 1923,)-~The increase of 
the’ dielectric ‘constant ‘of ‘the ZnSCu, phosphore. by exposure to light 
of ‘short’ wave-length’ has. been . explained . by Gudden, and. Pohl. [see 
Abstract 86.(1921)) by of electrons; from, the, Cu to the 
S'atoms, which on» return produce: the phosphorescence. . The present 
paper: seeks ‘to find whether: these mobile: electrons.are, influenced by. an 
external electric: field, and the ‘experimental, arrangements.employed for 
_ this purpose are now described. It has been found. that the, dielectric 

constant of an activated ZnSCu phosphore, is. diminished by, an, electric 
field. If the latter is constant, then. polarisation.ensues, which can. be 
avoided ‘by afalternating field .of 50 periods; . dination, 
dielectric constant grows linearly with the imposed field stre An 
_ ultimate minimum field strength is necessary for producing t ye 

explanation ‘is suggested for the phenomenon, that 
return’ in ‘large numbers to? the ‘Cu ‘atoms and.are’ there Bohr 
orbits, coftiparison is drawn between:the measurements of F.,, 

the’ phosphotescent effect under. the action..of an 


(Zeits..£. Physik, 15.6. pp. 350-357, 1923.)—On 
light tin ZnSCu~a—phosphorus. shows. considerable increase of its diel ec- 
tric: constant.» This effect is connected with the presence of the Cu-at om 
and séems related to the large displacement, paths of the. electrons wit hin 
- the small molecular groups. or. centres: surrounding the atom, The ri 
in value of the dielectric constant of this substance when light falis upon 
it has its maximum at)140° C,., At temperatures below about — 100° it is 
not measurable nor at, temperatures above 360°., The, excitation o 

__efféct:with time runs parallel to the phosphorescence at all temperatures, 


| he Mass of the Electric in Tolman, 
s. Karrer, and E. W. Guernsey. (Phys. Rev. 21. pp. 525-539, May, 
1923. ‘Nat. Acad. Sci), Proe.:9) pp. 166-169, May, 1923.)--Experiments 
were undertaken with ‘the ‘object of verifying the result,.obtained).by 
Tolman’ atid’ Stewart [Abstract which indicated that the 
carriérs in metals’ have approximately the: same ratio of mass to 
_ a8 an electron, and also with’ the hope of obtaining a.more accurate value 
for the ratio mle by using an entirely different’ method. | An oscillating 
apparatus was used consisting of a-copper cylinder 9% in;, long, 4:in, out- 
side diameter, and'3 in, inside diameter, attached to a brass torsion.rod 
such a way that it ‘could be oscillated about its axis, with frequ 
‘about 20 ‘cycles’ ‘per second. Surrounding this copper cylinder. was 
‘a coil containing’ about 60:milés-of No. 38 copper wire: which formed the 
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meter through a specially designéd ‘three-stage amplifier. scree 


of the electrons in the oscillating copper cylinder to lag ‘behind because 
of their inertia ‘prodtices an €.mif. whose value was obtained | from: the 
deflection of the vibration -galvanometer tuned ‘to the frequency of the 
mechanical oscillations. This galvanometer deflection was then com- 
pared with that producéd ‘by the known e.m.f. accompanying a transverse 


oscillation of the cylinder across the earth's magnetic field. The apparatus 


was mounted on a massive concrete pier 150. yards from the nearest elec: 


trical circuits, contained no magneti¢ materials, and was driven by com: 


air. ‘The axis of the oscillating cylinder was set parallel to the 

's magnetic field to reduce accidental effects; To obtain the mass 
re ‘hi ‘carrier in copper 86 determinations: of the ratio mje were made, 
the average of which was 5-2 x 1078, Since,’ however, the means of 
the first 42 determinations and of the last 44, obtained with the cylinder 
earthed only through the concrete pier and specially earthed, respectively, 
are 5-97 and 4-36, and since the corrections for zero amplitude were 
large, these ‘preliminary results are not: regarded as demonstrating a 
difference between the ratio mje of gel in. oF an electron 


“1961, The Palladium Charged. 
Hydrogen and Pure Palladium. ¥F.Heimburg.: (Phys. Zeits. 24. pp, 149- 
151; ‘April 1, 1923.)—-Measurements are made of the..e.m.f. developed 
between ‘palladium charged with hydrogen and. the pure metal. A 


palladium wire is connected as the kathode of an.electrolytic circuit 


te at either end welded to platinum leads, one end being insulated from 
electrolytic current by Sealing into a glass containing-tube: © The 
amount of hydrogen occluded is evaluated from the change of resistance 
of the wire, “A temperature difference is maintained at the two junctions 
and measured by Pt-Pd thermoj unctions, The e.m.f, between the charged 
. and uncharged ‘portions is found to increase regularly with the difference 
of temperature and with the hydrogen content until an amount of 600 
volumes is reached, and between this stage and 900 vols., it converges 
towards a limiting value.’ The e.m.f. amounts'to 1-7 millivolts for a 


charge Of 900 vols. of hydrogen and a’ temperature difference of 100°C., 


the current flowing through the heated’ junction from the uncharged ‘to 
the charged palladium. It.is found necessary ‘to apply a correction for 
the gradual diffusion of the hydrogen from the charged ‘to the uncharged 


Heiintze. (Zeits. f. Physik, 15.6: pp. 339-349, 1923.)—Further. examples 
are given in confirmation of the fact established by Gudden and Pohl 
[Abstract 374 (1922)] that crystals with high refractive index exhibit 
photoelectric conductivity.  Cerussite (PbCQ3) and senarmontite 
‘were examined. ‘The former has a refractive index ng = 2-0763 for 
A = 589 my, and the latter mwpie% 2°36, and. they show the photo- 
‘electric ‘conductivity which was: expected. Diagrams are given of the 
spectral distribution of the photoelectric conductivity for the two materials 
‘over the range from 600 to 200 my. The maximum for cerussite is at 
Xv 280 my and for senarmontite at A..313 mp. _ In the case of senar- 
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fondamenitally ‘important result ‘to that the fall of the: 
conductivity in ‘the region of the short waves already sets’ 

| in with stich waves as still go through the whole crystal thickness. The 
objection may ‘then be put on’ one side that the fall is deceptive’ and due’ 
to small penetrative effect of the light and bad contacts,” The’ photo- 
electric conductivities dependent wpon the absorbed light energy remain’ 
considerably behind the quantum equivalent, result which ‘was’ to’ ‘be 


predi icted On account of the strong | cloudiness of the crystals. 


“1963. Photoelectric and” mical Union. - 
and ‘R. Pohl. (Zeits: f. Physik, 16. 1. pp. 49-45) 1923.)—-Fajans ‘has: 
recently sought to explain a large number of physico-chemical facts from . 
a general standpoint, and he’ ascribes the particular behaviour of certain 
inorganic ‘compounds ‘respecting colour, lattite-energy, ‘volatility,’ ‘solu- 
bility, ete!, to the distortion of the electronic frame ‘of ‘thé anions by 
the action of the kations in the lattice. The compounds specified by 
Fajans ate those which have been recognised by the present authors 
carriers of photoelectrical conduction, e.g. the majority of sulphides = ad 
oxides, the halides of many heavy metals, some carbonates, and certain 
homopolar bodies such as the diamond, sulphur, red selenium, and iodine. 
Further it has been found that in many of these substances the effect is 
essentially determined by the kation. Lists of bodies are given in the 
paper showing the above parallelism between Fajans’ results arid the. 
photoelectrical observations. The authors incline to the opinion that 
the transition from pure hetero-polar to homo-polar union arises in an 
increasing phase relationship of the electronic rotations in all the lattice- 
3 pe atoms. Such a phase-like synchronism of the electrons affords 
ily knowledge concerning electronic conduction and its modification 
se: sttyciiyal disturbances, but conditions, perhaps, the magnitude of 
the terms in the dispersion the assumption. 


The Electrical Conductivity of A. Watersaan.. 
Prive Rev. 21. pp. 540-549, May, 1923.)—As the mineral molybdenite. 
(MoSs) does not obey Ohm’s law the effects of temperature and applied . 
e.m.f. on the current transmitted were examined. Measurements of the 
currents through ‘narrow flat strips cut. perpendicular to the crystallo- 
graphic c-axis gave results for the range from 0° to about 200° C. im agree-. 
ment with the equation: = where’i =.current, V = applied 
e.m.f., T = abs, temperature, and b, &, and K are. constants. For the. 
mineral in. the ordinary state 4 is about 3000 and b generally about 16. 
When the voltage is increased to a critical value breakdown occurs due . 
to the electric heating. An expression is derived for the breakdown 
temperature which is shown to increase as'# diminishes. Above ‘200° 
irregularities appear. After heating to 400° or above, or after current: 
heating beyond the breakdown point, the ‘conductivity at ordinary tem- 
peratures is usually permanently improved’ and # is decreased. By the’ 
use of proper current cycles ’a strip may be ‘transformed by stages from: 
a very poor conductor into a reasonably good conductor obeying Ohm's 
law. At the same time # diminishes and the breakdown temperature 
risés until the break disappears at the limiting value of & predicted by 
the equation ; also the photoelectric sensitivity and dielectric polarisation’ 
disdppear. The conductivity is also increased’ by’ a high 
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charge. This remarkable permanent change: State 
indicate a, corresponding: change of structure as: suggested for selenium, 
Ifthe constant 4 is interpreted as being equal to'¢/R, where ¢ is the energy 
required to change a bound to a freeielectron, and R'is the gas: constant,, 
then is computed to vary from 0-26, volt for MoS, in.its, normal-state 
to 0-13 for the conducting state. ee 
with, the, electron theory of conductivity. » vic 


(Phys.,,Zeits, 24. pp. 217+221, May. 15,.1923.)—-For about a 
refinement of the mirror reading a Fresnel. double mirror is used instead. 
of. the. ordinary. galvanometer, mirror..and the interference fringes read 
‘by,means, of. a. micrometer... The , utility, of, the.. instrument. is; thereby 
improved enormously. The. paper contains a description of the 


“1966. A New. R. Mechau, Zeits, "34. pp. “242- 
245, ji une “1923. )—This galvanometer has resulted, from the 
for a sensitive instrument. occasioned. a previous of 


very _ complete description of the instrument with illustrative. f res. 
Al are ‘to be fulfilled by this 
instrument. Ho. 


1967. Swring “(Accad: Sei! 
Tétino, Atti, 67. 2:'pp. 43-52, 1921-1922')-“The discussion of the theory 
"of the’ ‘string galvanometer has been in general of ‘too mathematical a 
character and has not considered many of the cases commonly occurring 
in ‘practice. ' The author in this paper gives a: short ‘and simple presen- 
tation of the theory, =e account of some practical cases which are 


specially important. ‘JS. 


Zeits, 24. pp. 166-170, April 15,°1923.)—The ‘string electrometer 

been described previously by the author [see Abstract 123 (1918)}: 
present paper deals with modification which adds gréatly-to its Ghee 
A. Hund... (Jahrb, d. drahth Tele, 21. pp. 312-315, May, 1923.)--The: 
method described consists essentially of, introducing a fraction of the. 
high potential to be measured into the anode circuit of a triode valve. 
and varying the grid, potential.till the anode-current vanishes... A known 
anode potential serves.to calibrate, the arrangement. . The fraction: of. 
the high potential is.obtained from a static: potentiometer consisting of. 
four equal and: parallel plates, arranged .with their centres in line... The 
high applied ta cuter: thd potential 


venient for “the ‘Tequired sensitiveness. | paper gives 


2 

see AbDstracts 200 and he. principle involved 1s. the 
2 pendulum-like oscillation .of a thin metallic frame in a magnetic field. 

i. The metal is almost non-magnetic and the etic field is produced 
¢ 
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Thermoclement for’ Measurement of’ Radiation. R. Hase; 
(Zeits: Physik) 15.) 1s) pp. 62-53; various: métallic 
alloys‘ ‘which are capable ‘of developing: high ‘thermoe.m.f. and are’ thus 
suitable: for ‘use’in thermoelements;' but ‘their physical properties do not 
permit them to’ and thus their tise’ in “thermo: 
electric’ junctions is made difficult:: A thermoelement' is described in 
which such allqys can be ‘the form of:short brittle !rods a’ few 
min) in lerigth’' “When such a junction is exposed to a source'of radiation 
a: considerable’ e.m.f; is ‘developed ‘ina ‘short: time’ ‘and the 
canbe used’ to measure the radiation falling 
4 Braid Tube Seconde Kathode Rays. Engelhardt: 
| 24) pp. 239-242; June I, ‘From Reichsanstalt.)— 
papér contains the description of ‘a’ Brauf’ tube with glow kathode 
ine secondary kathode from which latter the secondary kathode radiation 
bé used for ‘oscillographic purposes. “The arrangement of the 
trodes, petinits ‘of two being: Yeceived on the screen.’ ‘It is 
proved by a ‘variety ‘of meastrenients'that the latter is affected by the 
hard rays from the primary and the soft ones from the secondary em ion: 
H. H. Ho 
119972. An: Electromagnet LF, (Phys. Soc!; 
Proe:'35. p. 213;'June) 1928. of an apparatns 
the Thermoelectric Power of Tin’ at the’ Melting-Point. ''T. R. Harrison 
and P. Foote. (Optical Soc. of ‘America, J. and Rev.’ Sci.” Inst! 
pp. 3894898, May, 1923.)-4A potentiometer device désignéd for the measure- 
merit ‘Of witha precision of and embodying Special 
devices for’ the ‘elimination ‘of parasitic ¢.m/f.’s is déscribed!” “The instru- 
ment was employed to determine the thermoelectric power of a platinum: 
10 %-rhodium versus tin thermocouple in ‘the vicinity of ‘the mielting- 
poirit of tin. ‘The'tin used was of 99-988 °% purity.” The results obtained 
indicate ‘that’ the’ difterence'‘of the therioelectric powers of liqitid ‘and 
solid tin at the melting-point’ (231- 9° C.) amounts to 2’ microvolt 
per degree C., thé liquid beirig at’the higher potential’ The ‘existence ‘of'a 
discontinuous change in the thermoelectric power of tin at the melting- 
point ‘was ‘established Abstract 1394 


q 1974. The Modern Theory Donati. 
.10. pp. 325-327, May 25, 1923.)—The theory of magnetism is explained 
according! modern views on: electrons. +The known 'differénces 
between magnetic and electric: circuits with regard ‘to: mechanical: work 

the. Theory of Quanta, 
(Science, 57. pp. 532-633, May 4, 
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paper’ onthe. magnetism of salts of metals belonging, to the’ 
{see Abstract: 116 (1923)], and gives an interpretation of Cabrera’s results 
which: seéms strongly to support, the quantum: theory of magnetisin. 
The «magnetic. moment m of the atom orion is expressed, by means of 
the theory of electrons, in terms of G, the principal moment of momentum 
of the/atom, By the theory of quanta, the values admissible for,G are _ 
multiples of a certain constant; so that m may be expressed by means: of 
the equation: m = jmp, where mp is called the Bohr magneton, and 
the internal quantic numberof the atom... The empirical: Weiss magneton 
is almost exactly a fifth of the Bohr magneton, Taking the Langevin 
formula connecting the susceptibility x and the atomic magnetic moment 
nm, and using Pauli’s correction, the author obtains from Cabrera’s results 
a table of corrected valves of m for the ions of the iron group. Calculated 
observed values of x are also tabulated. The values for j.and 
(Bohr. magneton) and. the calculated and observed. values of do not 
agree in the cases of Fe ++ and Nit++; the case of Fe ++ is without 
significance, .The other paramagnetic. salts show excellent agreement with 
the quantum theory. The author suggests another method of checking 
the results, and the. of to ions Fe ++ 


3 1976. On Paramagnetism and the Structure of the Atom: A. Dauvillier. 
(Comptes Rendus,; 176, pp. 1802+1805, June 18, 1923.)—In a recent paper 
Cabrera [see Abstract 971 (1923)] has shown that the magnetic moments 
of various elements ranging from titanium to copper when expressed in 
Weiss magnetons vary in a very regular way as a function of a certain 
whole member, passing through a maximum in the middle of the period 
and vanishing at its extremities, Cabrera interprets this result by 
assuming that the electronic jJayer of the element is complete with 8 _ 
electrons, and that, the moment is due to:the, peripheral electrons alone. 
The present author takes another view and assumes on the contrary 
that paramagnetism is due to:two distinct causes working sometimes singly 
and at other times simultaneously, viz. the superficial and the internal 
electrons. The data used is from X-ray spectra, ionisation potentials, 
and limits of optical series.. Section I deals with the number of electrons 
upon the: layers of the ions scandium to copper and Section II considers 
paramagnetism in the rareearths. The paper is throughout one of detailed 
Reasoning and should be consulted in its entirety. H.H, Ho. 

1977. ‘Magnetisation, Rotation, and ‘Atomic. ‘Structure... Ss. J. Barnett. 
a Zeits. 24. p. 14, Jan. 1, 1923. )—Braunbek’s theory of rotation 
by magnetisation [Abstract 22 (1923)] is identical with that published 
by O. W. Richardson in 1908 and referred to by Stewart, [Abstract 412 
(1918)] and by Chattock and Bates gnaw 972 (1928)) ; = also 
1978. A New Material for: Gumiich. 
f ‘Physik, 14. 3 and 4. pp. 241-252, -1923.)—This article gives further 
particulars about the new type of steel, which has been found by the 
Reichsanstalt to give better results when used for magnets. Weiss 
and Preuss discovered that an improvement was made by adding cobalt . 
to alloys! of iron manganese: the author shows that an improvement 
results| from a: further addition of chromium. contains the 
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Of hardened at different temperatures. 
The'Krupp firm supplied the samples: for’ the tests, and is undertaking 
the manufacture of the improved alloy, but at the teas there are 
likély be owing. — Wek. S. 
The ‘Polarisation’ op Magnetic: Fields. 
Corbino: “Lincei, “Atti, 32. ‘pp: 50464, Jan: 21, 1923.)—A 
mathemati¢al ‘discussion ‘of the’ effects to be expected when a solution 
of édlloidal iron is’ exposed to varying magnetic fields. In am alter- 
nating field the polarisation changes phase with respect to the ‘fiéld con- 
tinuously’ and hente’ it is shown ‘that in a rotating field, the direction 
polarisation ‘will also ‘be’ rotating’ but not'synchronous. The'effects 
are to a’ mechanical drag or viscosity action, and» it should be 
possible to’ detiuce from ‘them ‘the angular momentum of the particles. 
Since a ‘similar molecular attion is observed by’ Lertes for electrostatic 
fiélas” ‘iw ‘diélectrics, it should’ be’ possible to determines angular 
OF ‘electric doublets: in such’ cases: 
Zeits. 24.° 1, 1923:)—A’ reply to! Maurer’s 
criticism [see Abstract 2326 (1922)). The increase in the permeability 
the spade’ containing’ the’stee! balls ‘corresponds to an-actual 
Zeits: 217, May’ 16, 1923.)+-The author agrees with Gold- 
hammer” that the on [see preceding 
(Roy. Soe:, Proc: pp. 185-189, April 3, 1923.)—Tésts on specimens of 
magnetite from various localities, subjected to ‘tensile ‘stress up to’ 130 
kgm. ‘per sq.°¢m.’ show’ that given field’ the’ susceptibility at first 
increases with the stress, ‘then decreases and exhibits a reversal-point as 
in iron: The’ magnetic force at ‘which ‘the ‘percentage’ increase” in 
permeability has a maximum value is less than the force for wiih: maximum 
H. ‘Kriizner. (Archiv f. Elektrot. 12. pp. 234-248, May 28, 1923.)—— 
The material’ tested consisted of wires 4-6 mm. diam. and: 82 .cm.-long, 
which were annealed; then tested magnetically by a yoke ballistic method; 
next twisted by a certairi amount, again tested magnetically, and so on 
until the wire gave way. The magnestising current was regulated by 
Sahulka’s liquid rheostat in which, by the rotation of two electrodes 
between two ‘fixed eléctfodes in copper’ sulphate) the current “may 
be varied in’ the cyclic manner required ‘for ‘a hysteresis ‘test. Wirés 
of soft iron (commercial) and ‘tool steel were investigated and the results. 
given in ‘tables and curves. With increase of torsion of ‘softiron, there 
is diminution of By and of expressed as a percentagé-of 
but H; and hysteresis ‘are both increased. "With increased ‘torsion applied 
in’ cycles;'the effect was'of the same nature} except that’ the hysteresis 
first ‘diminished ‘and then increased’ to a. the ‘initial 
VOL. XXVI.—a.— 1923. 
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“The magnetic change of the see wie under similar mechani 


$984. Magneto: Testing’ of! Trastion: Limits. 
_L. Fraichet. (Comptes Rendus, 176. pp. 1795-1796, June 18, 1923.)— 
The Bar for tésting is. arranged. as the core of a coil.with two windings, 
the ofié a primary connected to an accumulator, and)the other a secondary 
connécted to an’ ordinary. galvanometer with. photographic. recorder. 
The -variation of ‘magnetisation during traction, was carried) out, for 78 
bars ‘of '26 different varieties of steel. .With the same, tension and the 
same»magnetising force; the same variety.of metal always gives the. same 
maghetisation- diagram which can; thus serve for. its identification... The 
diagram ‘indicates a permanent molecular. deformation for a, relatively 
low load which is only dependent on the nature and treatment of the metal. 
ratio of the true.elastic limit to the limit of proportionality is. 0-7.to 
0:95 for ordinary annealed steels ; 0:5 to 0-65 for ordinary steels tempered 
with oil or water. For ordinary steels tempered without annealing and 
for cast steels which have not a defined limit of proportionality, the ratio 
between: ‘the true elastic limit.and the breaking. stress varies. from, Q-25 


Mitta: (Comptes Rendus, 176., pp. 1214-1217, April: 30, 1923. )—-The 
- demagnetisation of an iron wire by an alternating current in an enclosing 
solenoid; first observed’ by Henry, was utilised. by Rutherford and Marconi 
toidetect oscillations of high frequency. Marconi found that:the oscillations 
increased the magnetisation, when the iron. is in:a field of; increasing 
amplitude, and vice versa; also the hysteresis for very slow variation of 
the field is diminished if a field of high frequency is superposed. These 
observations wete verified by Wilson and Eccles, the oscillating currents 
_ employed being highly damped. The author obtains an oscillating current 
froma circuit containing two French valyes.in parallel, and investigates 
first the residual magnetism, of an .wire, using a:calibrated magneto- 
meter measure the decrease in. magnetisation 1,—Ig.. The frequency 
is measured by a -wavermeter, except for very low frequencies for which 
small alternator’ was employed. The, effective.intensity of the a.c. 
usedi was 0-3 ampere. I;-Ig varies: from; 516 at. zero frequency, to. 
32-8 at frequency 500,000, for an annealed iron wire. When the wire is 
hardened; ‘the demagnetisation is smaller: fraction of the. residual 
Magtietism. Another ‘series of experiments was made on the.effect of 
the oscillations on hysteresis, and it was observed: that whilst: the extreme 
points of the cycle remain unchanged; the area of the cycle is much reduced 
es berets tee Mi. 
176: pp. -1923.)—Investigation, of; the effects of 
quenching and annealing on the magnetic properties of commercial nickel. 
Three cylindrical bars of the same size and of given chemical composition, 
were tested»by means of Carpentier’s torsion permeameter, and values are 
found for the magnetising field corresponding. to.maximum. permeability, 
Hy and B for max. field. 24-7,c.g.s... The bars,contained respectively,; 
1+43;'1+38, and: 1+68per.cent. of iron, but, cobalte;; When: 


— 
BRA ans 
MS 
$4 
‘ 
ug 
a 


ELECTRICITY: AND; MAGNETISM. __ 


tested previously, to their heat treatment, the bars. exhibited 
differences.. After quenching from 400° in water a slight, increase,in 
and decrease in Brym were noted. On being heated at 800° for half an 
hour and slowly cooled, an: increase.in- and decrease in Hw were 
observed:::’ The: Brinell hardness numbers; for the bars in their final states 
arealso given: the Steinmetz formula: .W the value 
1: 503 and a has the respective values,0- 068, 0-073, and 0-055 for the three 
bars. (See: also. Abstract 1580, May. 28, 
Initial Permeability: in: Nickel and Steel 
Wives; with High-Frequency Fields. B. Wwedensky and K. Theodor- 
techik. (Phys. 'Zeits. 24. pp? 216-217, May 15, 1923,)—The authors: have 
_ shown that the permeability of iron wires, for wave-lengths from A = 300m. 
eo ='54 m., is not constant, but varies in a complicated manner {Abstract 
763 (1923)}. Further observations prove that Ni and:steel show the same 
anomaly The curves obtained indicate a specially complicated relation 
for quenched ‘stéel. Although the maximum ‘of ‘the Ni»cutve! is’ hear 
A = 88'm., ‘while for iron it is near 100'm., there is an unexpected similarity 
between the’two curves: “Ni shows: clearly the iron maximum at 100-m., 
and ‘two’ maxima near 88 m.and 180 m. ‘The’phenomena must be 
due’ to Selective ‘absorption, or conductivity, ‘which is being 
1988. Paramagnetic “a Lew rom Jackeo 
and H.K. Onnes. (Roy: Soc.; Proc: 102. pp. 678-679, March 1923.) — 
It has been shown that while all paramagnetic substances.obey the Curie- 
Weiss law: x(T + A) = constant, down to about 80° K., some show 
deviations from the law at lower temperatures; \Farther, in a series of 
constitution, the constant was found to be smaller, 
the greater the amount of’ water of crystallisation present. Later experi- 
‘ments on the anhydrous sulphates, heptahydrated sulphates, and ammonium 
double sulphates of cobalt and ‘nickel show that the phenomena are. more 
complex than was indicated by the earlier work. Maxima and minima 
of susceptibility may occur in the region of liquid hydrogen (14°—20° K. i | 
besides ‘other deviations, and the dependence of the value of AX ‘on the 
amount of water of crystallisation is not a simple one. These later results 
and H.K.Onnes. (Roy. Soc., Proc. 102: pp. 680-681, March 1, 1923,)— 
An investigation of the principal ‘susceptibilities. of :monoclinic cobalt 
ammonium sulphate and rhombic nickel sulphate heptahydrate at tempera- 
tures: down to 14? Ki: (M:P: of hydrogen). For the first substance; the Curie-. 
Weiss. law is followed down to about 80° K. for each of the three principal 
susceptibilities ; the constant C in x¥(T + A) = Cis the same in the three 
cases, and the greater the value of y, the smaller is\A,. At lower tempera- 
tures, x increases, mote rapidly “with temperature than is given by, the 
above law ; the deviations are not the same for the three cases. , Nickel 
sulphate shows similar phenomena. Furtherexperiments indicate that|the 
measurement of the principal functions: of _tempera- 
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ture may serve 'to determine the structure of paramagnetic crystals, at 
least ‘as‘concerns the ae atoms: A. 
iit: watt fe 

1990. The Utility of Wirschmidt, (Zeits. 
Instrumentenk. 43. pp. 121-126, April;' 1923.)—-The: serviceability” of 
permanent magnet may be assessed either by the apparent remanence 
or by the product of the true remanence and’ coertitive force.’ The 
apparent remanence obtained for a definite form of magnet gives, however, 
no standard data for another form, and -for this purpose not only must 
information be to hand of the coercitive force and true remanence, but 
also of the requisite part of the magnetisation curve of the material under 
consideration: Further demagnetisation factor must) be obtained, 


and this is:only as yet calculable for ellipsoidal and -circular-cylindrical 


bars, For straight bars as for horseshoe magnets experimental. measure- 
ments are necessary. Thereversible esse is also of influence on the 
1991, Magaitic, Solar Actinity. E. (Comptes 

: Rendins;. 176. pp. 1821-1824, June 18, 1923:)—The magnetic agitation 
is‘expressed by the numbers 0 to 7 and.a long series of observations at 
Parc St. Maur and Val Joyeux. correlated with the, solar activity, for the 
period. 1884-1917, being three: periods. , The maximum and minimum 
do not oceur at exactly the same time in. the three periods considered, and 
the correlation coefficient between the annual mean value of the magnetic 
and solar activities (the latter expressed as Wolfe’s numbers) is only 


0-33. This’ leads considerable doubt if the connection ‘is direct! and . 


simple and emphasises ~ ut also a 
factor to be considered: 

1992. Proposed Allied clan Eclipse 
of: September 10, 1923. A. Bauer and J. A. Fleming... (Terrest. 
Magn. 28: pp. 29+82, March-June, 1923.)—Details are given of the. plans 
made to secure accurate magnetic, electric and meteorological observations 
at a number of stations and near belt of ating, 
19932 The Earth's Potential, ‘H,.Furner. 
(Roy. Astron. Soc. M.N. Geophys. Suppt..1. No. 3.pp: 76-88, May, 1923.)—— 


From recent magnetic observations the values of the easterly, northerly, — 


and vertical components of the earth’s magnetic force for the intersections 
of 10° parallels and meridians are calculated and tabulated. The results 
were analysed in a series.of spherical harmonics and: the values of the 
magnetic potential found: in order to test Bauer's conclusion [Abstract 
698 (1921)] as to upward vertical currents around the poles iand downward 
currents in the tropics. Though there is some evidence for: Bauer's 
results, the authors conclude that the currents 


(Terrest. »Magn.’ 28. pp. 1-28,. March-June,1923.)—From 
new analysis‘of the earth’s magnetic field for 1922 made as ree as possible 
without assumptions as to, the composing systems and: restricted’ to:the 
region of the earth (86 per cent.) from 60° to 60° S, thée:author.concludes 
VOL. XXVI.—A.—1923. An 40% 
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that for a satisfactory representation of the observed data it is*necessary 
to recognise the existence of an internal magnetic system I, an external 
system, E, and a non-potential system, N, or of three equivalent systems, 
X, ¥, Z.. The system I constitutes about 94 per cent. of the total field, 
and E and N. each about half of the balance of 6 per cent. It is*shown 
that the magnetic secular variation system is as complex as the earth's 
total magnetic’ field existing at any one time, and that in addition. to 
changes in. the direction’ of magnetisation’ with the lapse of time there is 
also a change in the average equivalent intensity of magnetisation; » The 
latter quantity has been steadily diminishing 80, years 
Magn. 28. pp. 33-40, March—June, 1923.)—-The question is. considered 
whether.a better method than the present one of indicating the magnitude 
of the disturbances observed at magnetic observatories by means of an 
international.‘‘ character.’’ figure could: be devised,. The.author. concludes 
that the best policy, at least for a time, would be to continue. the existing 
scheme at all stations, and to get a limited numberof representative well- 
equipped stations in results from. new scheme 

Magn.. 28. pp. 41-44, March—June,. 1923:)—-On the same question: as the 
preceding abstract; Besides. the use, of magnetic “‘ character ’’ numbers; 
a measure proposed by the author was to-evaluate €HRy, where €is,'a 
constant, H the horizontal component, and Ry the range of H at the station. 
1997. ‘Radors of Suriity of I ‘Survey ot Tid, Records. 16. 
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1999. ‘Adsorption by ‘Thickness of the 
H. Evans and H. J. George. (Roy: Soc.,: Proc. 103: pp. 190-193; 
April 8, 1923.)-According to Langmuir {Abstract 1279'(1918)),; when gases 
are adsorbed at solid surfaces the thickness of the adsorbed layer*of gas 
is never greater than the diameter ‘of a molecule: This author concludes, 
therefore, that the forces which bind the molecules to the surface cannot 
extend to a distance from the surface greater than this diameter,'and 
employs this conclusion as the basis for his theory of the ne of 
chemical reactions at solid surfaces [Abstract 2024 (1922)}.) 

As Langmuir’s experiments were carried out at low and ‘as 
the Tesults of other investigators appear to indicate that ‘the dégree of 
adsorption of many gases is greatly in excess of that supposed by Langmuir, 
the author has made measurements of the adsorption of carbon dioxide 
on glass wool.’ The results show. for the thickness’ of the’ adsorbed gas 
layer values from 5-14 to 6-94 times the diameter of the carbon dioxide 
molecule, the adsorbed gas’ being assumed to ‘have the density of the 
liquid. For the equilibrium pressure of the carbon dioxide valués ranging 
from 121-12 to 121-68 mm. are obtained. From Miilfarth’s data [Abstract 
162 '(1901)} for the adsorption of various gases by powdered ‘glass ‘at 0° 
and at the equilibrium pressure 121-46 mm., the thicknesses of the nroheeed 
layers, in terms of the molecular’ diameters, ‘are Calculated to be : sulphur 

Asbestos. F. H: Pollard. (J. Phys: Chem. 27. pp. 356-375, April, 1923.) — 
Determination of the adsorption isotherms of hydrogen, carbon monoxide, 
and mixtures thereof by platinised asbestos at 0° and at pressures ranging 
from 0 to 1 atmos. is rendered difficult by the considerable diminution 
in the adsorptive power of the platinum: caused by impurities entrained 
from greased stopcocks.'| The process of adsorption is a reversible one 
providing that sufficient time is allowed to elapse for the establishment 
of equilibrium ; the adsorbed gas may be removed completely from the 
metal by protracted pumping-out at 0°. The results obtained fail to 
support the view that the gases tried form definite solid compounds with 
platinum at 0°. 

- When the contamination of the adsorbent was reduced as far as ednittite; 
the platinised asbestos used adsorbed, at 0° and atmospheric pressure, — 
200 vols. of hydrogen or 300 vols. of carbon monoxide, these volumes being 
expressed in terms of the volume of platinum present. The addition 
of carbon monoxide in small proportions to the system hydrogen and 


platinised asbestos completely displaces the adsorbed hydrogen; this _ 


evidence supports Bancroft’s theory of catalytic poisoning and accounts 
for the poisoning effect of carbon monoxide in certain catalytic gees 
genations. 


2001. Mercury Cleansing ALE: Dtcon ‘and 
McKee. (Chem. Soc., J. 123. pp. 895-897, April, 1923.)—A convenient — 


apparatus for cleaning mercury by spraying is 
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Superficial Properties. of Mercury Deduced:. from: Voltaic 
Measurements, B.Perucea. (Aeccad: Sci. Torino, Atti, 59: 2: 
1921-1922, )}—Using similar to that previously employed 
ithe author has reached’ the’ following results : 
(i):The! voltaic properties .of, frésh mercury surfaces: prepared: im :vacuo 
ate constantly reproducible within 0-005 and: vary very little in 
consequence of the introduction with the vacuum, of.sensible quantities 
of air, air deprived of oxygen; COg, well: dried, (2) The: fresh surface 
of: Hg is the seat ofa process of molecular or atomic adjustment so.much 
the more rapid as the pressure of the superincumbent gas jis Jess. There 
Yesultsifrom this a noteworthy: support of the ‘theory of Langmuir on 
_ the constitution of the surface layer of liquids, (3) Observed experi- 


The» of Bubbles. in: ‘Staff of the 
General. Electric Co., London.' (Phys. Soc., Proc. 35. pp. 197-198, June 
46, 1923,)++In, order to distinguish bubbles generated: by chemical action 
in glass: from. those. introduced .by :mechanical: processes: spectroscopic 

_ tests are made for the presence of nitrogen. In order to, liberate the 
gas from the bubbles specimen of the glass is placed in, one/limb:of a 
quartz U-tube and mercury inthe other; and the glass is heated and. then 
_ disintegrated by sudden cooling, the tube being plunged into, cold water at 


R. Wood. (J. Phys. Chem. 27. pp. 565-566, June, 1923.)—-A method 


367-871, April, 1923, sof general character to 


| “2006. ‘with. Golloidal II. The 
F..E. Bartell. and D. C, Carpenter... (J. Phys. 
Chem. 27, pp. 252-269, March, 1923.)—-The. previous work [Abstract 1246 
(1923)]..on, osmosiswith colloidal membranes was continued. Membranes 
of:three different degrees. of permeability were prepared and their, perme- 
_ ability,determined.,., The osmose valuesin millimetres were observed at the 
2-hour and |12-hour periods, The salts employed were: KCI, 
Calle, AlCls; KpSO4; KyFe(CN),, and sucrose, in: concentrations ranging 
0:5.M,. The results. showed that, the least. porous 
membrane; with, a pore diameter of, about, 0:7.microns,.for potassium 
salts, gave.the. following. anion . order: .SQ4” > Cl’ > Fe.CgH,’’ in the 
‘case of dilute solutions. ...For concentrated. solutions theorder for the aia 
porous membrane. was.Cl’ > SQ4” > Fe, 

For medium porous membranes, witha pore 0: 93: 
the anion order for rate of diffusion of potassium salts from, dilute solutions 
was SO,” > Cl” > FeCgN,”’, and with concentrated. solutions was 
Clo > For.-very. permeable membranes, with: a pore 
diameter of ‘about microns, the anion order of diffiision for potassium 
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The paper: clearly shows the fact that the pore diameter of an‘osthotic 
membrane is a in exact: 
of osmosis, 
Part HI. The Effect of Stivving of the: tate 
of osmosis were: made in:a specially ‘designed rocking cell. The same 
solutions were used as in the previous series of experiments. The results 
showed that stirring increased the rate of passage of all electrolytes through 
the “membrane at all concentrations. The relative increase in rate of 
diffusion due to stirring was greatest in dilute solutions: With potassium 
salts, the anion order was Cl’ > SO,4” > all 
2007. alee of Graphite: M. Pirani 
w. Fehse. (Zeits. Elektrochem. 29. pp. 168-174, April 1, 1923.)—Threads 
of artificial silk are carbonised for 20 hours at 500° max., yielding filaments, 
up to-0? 0? mm.:thick,’ which on further heating in hydrogen up to 3000° 
finally contain only 0-07 % of ash. Total absence of:ash cannot: be 
obtained, since the carbon furnaces yield vapours of metallic oxides, 
and above 2500° the filaments become very brittle, so that ash contents of 
0:3 % had to be tolerated. ‘These filaments are further heated in carbon 
compounds, gaseous (carbon tetrachloride at. 15 mm. pressure best) or 
liquid ; graphitic carbon is deposited on the core filament, especially be- 
tween 1500 and 2000°, so that the filament, before further heating in CO 
to 3500°, has a diameter of about 0-3:mm. The final filament consists 
of a core, which can be bent in the cold like lead, surrounded by a graphitic 
crust and‘a brownish film, both of which can be wiped off ; the’average 
ash percentage is 0:1. The graphite gives graphitic acid and swells when 
treated with fuming nitric acid. Mechanical properties and Réntgen 
analysis suggest that the graphite crystals are cylindrical to the core and 
that the elasticity of the filament resembles that of a strip of paper i 
to a spiral. The elasticity depends upon the mode of preparation’; 
is absent in specimens prepared from hexachlorobenzene. The deiniey, 


varying much in the uncalcined specimen, is finally about 2-12. ' There 


seemed to be particles of density 2-26. The electric conductivity increases 
as the graphite becomes denser and more felted, and the absolute values 
fluctuate much owing to varying oriéntation and crystalline adhesion. 
The specific resistance of the prepared filament (before calcination) ‘is 

at 2000° only } of the cold resistance and the temperature coefficient is 
strongly negative; above 3000° the temperature cvefficient is positive. — 
The lowest specific resistance observed was 0-5 ohm. per mm.* per m., 
and the highest temperature coefficient 0-1 per cent. per deg. C. ; these 
figures would agree with those of Roberts [Abstract 117 (1913)} for Ceylon 
graphite, and the artificial graphite thus strongly resembles natural 
graphite. Some thermal conductivity measurements were made after 
Ingenhous, filaments of graphite, copper, aluminium, nickel being coated 
with Japan wax and heated ; the graphite seemed to conduct heat better 
than copper. Thermoelectrically the graphite stood (like carbon) between 
platinum and palladium, current — in from 
platinum to ‘graphite. B. 


Plotnikow. (Zeits, wiss. Phot. 22. pp. 110-116; Feb,, 
1923.)—-This paper forms. continuation to. 
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studies Abstract 1743.(1922)] and is a theoretical discussion of 
results of vatious ‘authors which show that under certain conditions the 
photoelectric: formula ‘has to be: a more: photo- 
(Chem). Soc:, J. 123. pp. ' 1199-1206, May; °1923.)—Among: the: various 
attempts to apply the quantum theory to the problems of chemical 
reactivity is the so-called law of the ‘photochemical ‘equivalence; ‘first 
obtained by ‘Einstein [see Abstract’ 1046 (1912)], which is generally 
accepted as forming a basis for the ‘cénsideration of photochemical 
reactions: ‘The ‘number of molecules reacting is equated to the number 
of quanta inthe light absorbed by the system. This law was shown by 
Einstein ‘to be the necessary average (and approximate) result from the 
radiation laws in the case ofa photochemical “‘ stationary ‘state,”’ having 
properties of a rather hypothetical character. The view now taken is to 
regard the law as founded on the quantum absorption of radiant energy, 
and’ therefore as equally applicable to “‘ irreversible ’’ photochemical 
reactions. In the present investigation it is found that the photochemical 
decomposition of carbon tetrachloride: solutions of: chlorine: peroxide, 
and of chlorine monoxide under the influence of violet light appears to 
agree with the law ‘of photochemical equivalence. Solutions of nitrogen — 
trichloride in similar circufnstances give less ‘certain results not far removed 
from the’ requirements of the: mechanism of ‘the: 
of the Potentiometer to the Study of Photochemical Change. 
E. K. Rideal and R. G. W. Norrish. (Roy: Soc.,;:Proc. 103. pp. 
366, ‘May 3, 1923.)—In investigating : | effect of the light. from, the 
quartz mercury-vapour lamp on theelectrode potentials: of solutions of 
various electrolytes, a very marked and rapid change was: noticed inithe 
case of potassium permanganate; which recovers slowly to its original 
value when the light is extinguished. The nature of ‘the effect suggested | 
_ that it is the result of a photo-decomposition of the potassium permanganate 
and the’research ‘now described is anattempt to confirm the: hypothesis 
and ‘to discover the mechanism of the chemical change. The literature 
‘on the subject, which is very meagre, is renewed. The change in the 
électrode potential is shown to ‘be due to an alteration in the Py of the 
solution; brought about by a photochemical decomposition of the potas- 
sium permanganate: This decomposition makes itself apparent by the 
separation of a brown precipitate of the formula KyO . 2MnOp, and the 
formation of a red sol of manganese dioxide ‘and potassium manganite 
in’ the solution. ‘Phe electrode potential changes can be explained as a 
result of a production of KOH in the’solution by the photo-decomposition 
of the’ KMnO,, and a’removal of the same by ‘combination with the 
hydrated manganese dioxide; as a result, a photochemical stationary 
state ensues. The decomposition was mono-molecular over the range of 
concentrations investigated, and it was found possible to calculate the 
velocity constant by two independent methods from the electrode potential 
curves. These ‘values were in good agreement among themselves; iand 
with the ‘constant determined by direct analysis of the decomposing 
solution. The’ addition’ of ‘to: the solutions: was 
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found to hasten decomposition, and to impose’a zero;molecular law, of 
decomposition on the solution. This changeiin the type.of decomposition 
was shown to’ be connected with the non-formation of colloid. in. the acid 
solution. Various substances were examined for photo-activity by the | 
potentiometér method, among which ammonium nitrate, uranyl nitrate, 


coll of wen ounatracted: mo) 


2011. The: of ii. 
On the Energetics of the Photo-Decomposition of Potassium. Permanganate. 
E. K. Rideal and R. G. W. Norrish; | (Roy. Soc.; Proc. 103. pp. 366- 
382, June 1; 1923.)——It has been demonstrated in a previous communication 


[sée preceding Abstract] that KMnQ, is decomposed | on illumination by 
light from the quartz mercury-vapour lamp. It is, therefore, of interest 


to determine 'the wave-length of the chemically active light and to investi- 


gate if possible the validity of the Einstein law’ of ‘the photochemical 
- equivalent, which so far has been stated not to apply to substances in 


solution. ‘Accordingly the | absorption. spectrum of KMnO, was investi- 
gated, and a branch located between the limits 380 and 270jy,. with its 
head at 313, while beyond 260, a second band commenced. It 
was demonstrated that the visible radiations of the. mercury-vapour 
spectrum were not appreciably effective in the decomposition of KMnQx. 
Reasons are given by considering the line at 3128 A.U,,.as the chief agent 
in the photo-decomposition by mercury-vapour light. The absorption of — 
radiant energy by KMnQO, was measured quantitatively, and with certain 


- assumptions as to the active wave-lengths it is shown that 2 quanta are 


probably concerned in the photo-decomposition of the permanganate ion. 
The photo-sensitivities of mixtures of _KMnQ, and oxalic acid ‘were — 
examined by the potentiometer method, such mixtures being found much 
more sensitive to ultra-violet than visible light. The mechanics. of 
the photo-decomposition of the are. in. the 
2012. A Critical Seorch for. a Heavier the by 
means of the Mass-Spectrograph. F.W. Aston. (Roy: Soc., Proc. 103. 
pp. 462-469, June 1, 1923.)—Ramsay showed in 1903 that xenon_ is 
only present in the air to the extent of 1 part in 1-7:x 108 by volume, 
and Moore, dealing with the liquid residues from 100 tons of liquid air, 


concluded that no heavier constituent than xenon was present to the 


extent of 1 part in 2-5 x 10° by volume.. The element:sought for must 
be’ an inert gas; and the two atomic numbers following xenon. (54), in 


_ this group are 86 and 118. The practical possibility of a non-radio-active 


atom so massive as the latter may be dismissed, while one with the former 
atomic number would be an isotope of the radio-active emanations, now 
known as radon, thoron, and actinon ; its atomic weight would probably 
lie between 210 and 230, and its. boiling-point would be —: 65° C. ;.The 
material used in the investigation was. collected in 1909. by. the late: Sir 
James Dewar from six months’ working of Brin’s Oxygen Co.’s, plant; 


- about 4 litres of liquid was finally obtained, the total volume. of. air from 


which this was extracted being about 439 tons ; this liquid was poured 

on 1}-kilos of cooled cocoanut charcoal, in a.5-litre vacuum flask. Almost 

the whole of this was handed over to the author by Sir James. Dewar, 

and: the carefully treated-aoiad oxygen, carbon 
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our, other carbon compounds, nitrogen,.and, light, inert, 
gases; ‘for of: practically -pure; xenon: .was,.obtained;, 
and‘krypton: could only:be. detected. spectroscopically: in it) by..careful 
fractionation: The: whole of this: xenon was fractionated steadily downto 
this residue mixed -with: an iequal: volume of.oxygemand, 
in the maés-spectrograph:; ino indication of linein the.su 

region’‘was obtained, ‘Evem ifthe gas:sought, for: consisted ..of; several 
isotopes the exposures wotld«have renderedvdetection certainata 
concentration of the discharge gases of: 1 in: 10005, or 1075.c.¢, inthe 
0:04'c.c of mixture’ used. If only one isotope, were present 
would be a more probable figure; ithe conclusion is. that. such ajgas. is 
certainly not present in the atmosphere in the proportion 1 part in 1015, 
aiid’ probably not in thei proportion 1 in 2 x daintband fim the 
région ‘corresponding to imass 150 ascribed to: 
extremi¢ly faint-and indefinite éffect:in’ the region 260 lias not been; ex- 
plained: Sir Thomson ‘has’ ‘ascribed’ the ;faint parabolas' het has 
observed ‘at these points to diatomic molecules of ‘krypton and» xenon 
Absobing Function’ ‘and’ Activation’ of * Nitrogen’ in the Combustion” of 
Carbon Monoxide. ‘W. A! Bone, D. M. Newitt, and-D: Townend, 
(Roy. Soc., Proc: pp.’ 205-232, May 3,'1923.)+-The contitiued experi- 
ments [Abstract 943: ete ‘of 242 
capacity in‘ four’ series : With’ jsothermic mixtures’ of 2CO 4'Q5 
Os (where m & 4) }°(2) same mixture, ‘but #CO instead cof 
same, mA (argon) instead of the argon’ from ‘the British 
Oxygen ‘Co! contained ‘of. ‘nitrogen, ‘but’ ‘no: other’ in 
these ‘three series the initial pressure atmos, (4) °2CO. 
were started at various P; (21 to 64 atmos.) with the (2CO + O4) mixtures 
to ae the diluents R were then added in successive molecular pro- 
‘It is found that nitrogen acts not nierely as’ but 
a ‘peculiar energy- “absorbing influence far beyOnd that'of the other 
atomic gases’and ‘of argon ; it retards the attainment Of the maximum, 
uré dittinishes the’P,,/P; ratio and ‘herice’ the maximum 
perature reached!’ and ‘retards’ ‘the’ cooling “down. There “is ‘no: Gorre- 
spotidingly large (if any) energy-absorbing effect [when nitrogen is present 
in the combustion’ of (2H + Og); the’ effect must:therefore be’ due 
peculiar! radiation emitted ‘4s’ the result ‘of the’ intéractions’ df°CO and! 
'W. H. Julius suggested iin 1890 such a ji'by the CO-flame, 
whilst the’ radiation ‘emitted by the’ pure hydrogen ‘flame had ‘the’ wave- 
Jength In other“ ‘imolectiles, which’ have’ the 
same density, ‘to havea constitutional ‘correspondence such that the 
radiation eniitted ‘by’ is’ readily absorbed by» thé"other ‘The 
(2 Or 3 “per “suppresses this péculia® effect. 
n the absence “of nitrogert ‘CO’ will ‘burn in°O°at high’ pressures’ almost - 
as Tapidly as ‘hydrogen does. ‘The’ effect nitrogen’ ‘be’ due an 
activation ‘in’ the sense of Strutt; ‘according whom ‘the’ after-glow 
nitrogen ‘is the’ recombination Sf dissociated or 
thay be explained on Langmuit’s lines; according to ‘whom the molec 
ofboth N, and CO exist in two fornis) an inert forth!in which the two 
VOL. XXVI.—aA.—1923. 3F ER 
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positive nuclei are*both situated within one and the same. outermost, shell 
of 8 electrons, and an active form in which they‘are-situated within, two 
séparate ‘shells: having 4 electrons in ‘comimon. ‘Thirdly,;.erdinary 
nitrogen molecules ‘might be set ‘vibrating by» ‘theparticular: radiation 
emitted during the burning of CO, asystated.. -The-results have.a bearing 
upon the so-called suppression of heat in internal combustion engines. and 
on ‘the fixation of nitrogen.; somenitrogen oxidés were always found,in 
the exploded gases. AS regards the method of ignition,.a thin platinum 
wire was used: in the experiments,’ and the current from ‘12 accumulators, 
heatitig the wire to redness, was:»found:more 


the dic. which ‘fused: the wire. 


2014. The Blectric. on. Particles, Sexl. 
(Zeits:£. Physik, 16.1: pp. 34-41, 1923,)+-This paper part a. comment 
on the work of L. Schiller Abstract 1633 (1923)]... Bar. [see Abstract 
2005 (1922)} is of the opinion that altramicroscopic particles possess: ap 
appreciably smaller density: than the original compact material. from 
_ which they have been derived, and that through this smaller,density the 
‘ occurrence of subelectrons during charge measurements may be con- 
ditioned. Ehrenhaft on the other hand has emphasised the extreme 
improbability of the occurrence of Pt-particles of density 0-2, and. dis- 
misses Bar's assumptions.as to the condition of, the particles on the ground 
of the resistance law, also that Bar, has 3 equations with 4 unknowns for 
the density determination, submicroscopic particles, Schiller. has 
attempted. to answer Ehrenhaft’s. objections the, assumption of non- 
spherical: particles, The present. author now attempts to show that 
neither the Schiller view, nor that of Bar, nor the Kaufmann- -~Regener 
assumption of an adsorbed gas layer at the surface of the particles, affords 
a critical explanation, and, that, a purely. experimental determination. of 

@ resistance law for the motion of small spheres in gases, independent 
a any assumption as to the He must. be 
to. solve the H. H. Ho. 


2015. Sources of Error. in the ‘Measncemens of the pee Charge, of 
Colloidal Particles. by. the. Method of, Moving Boundaries ; An improved 
Method based. on a direct. Measurement. of, the Potential Gradient, the 
Boundary. .J.. N.. Mukherjee. (Roy, Soc., Proc. 103. pp. 102-121, 
April 3, .1923.)—The only suitable. method for measuring the eleetrce! 
charge of fine colloidal particles, which execute a rapid Brownian moy 
ment.is the usual procedure of determining the rate at which a colloi 
liquid boundary moves under unit potential gradient... The. 
gtadient is, determined. ordinarily, by. dividing the voltage between the 
two, electrodes placed.in, the limbs. of the tube by. the effective. distance 
‘between them. . When applied to, measurements. with colloidal. arsenious 


sulphide, it.is found, that, the, method, gives wholly, unreliable, results. 


‘The unreliability of the method is,found to be,due.to a variation in the 
resistance of, the liquid. at different, places, in, the tube.and. to. arise fror 
(1) electrolysis, at. the electrodes. ,and.. diffusion the. products, 
42).mnigration .of,ions.across.the boundary. _An apparatus is devised to 
‘enable, direct; measurement,to be made,ofthe potential fall across, the 
‘boundary... Narrow, tubes of 4-mm,, bore. are, fused to.one limb of. the 
the liquid. four. different positions at distances. of 
about, 1;mm, The. colloid boundary is. arranged. to. .& position 
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intermediate between tubes: 2 and By connecting with’ calomel elec- 
trodes three potential measurements ‘can thus’be made and: the changes 
in resistance: which “take: place during the movenient’ of the ‘boundary 
followed...’ By using above the colloid:a/ solution of hydrochloric acid’ of 
slightly higher ‘conductivity ‘than that of the colloid the ‘boundary ‘in the 
anode limb:remains sharp and the method eriables results tobe obtained 
which are:correct to within’ 5%. ‘The velocity of migration of particles 
of colloidal arsenious' sulphide ‘is: found not. to changé' appreciably “with 
dilution. During a period of 2ldays the velocity was found to be‘almost 
constant ‘though considerable amount of had been 
by the decomposition ‘of the ‘sulphide. ' 


.. Lhe Indicator Method for the Diffidsion 
in. Gels, with Special Reference to. the Diffusion of Chiorides... W. Stiles. 
(Roy. So¢,,Proc. 260-275, May. 3, 1923.)++The method employed 
is to incorporate with the gel, before this has set, an indicator which reacts 
so as to give'a precipitate or a coloured body with the substance of:which 
the: rate, of .diffusion is. being measured. The. diffusion: is, allowed, to 
proceed upwards, from a comparatively. large quantity of-solution; into 
natrow. glass. tubes. filled .with the indicator-containing gel, Therate-of 
progress of the precipitate gives a, measure:of the diffusion of the saturation 
concentration of the substances forming. the. precipitate... | This) rate -of 
penetration .(+)is found to follow’ relation of the type: Di, 
where D-is the coefficient of diffusion; ¢ the time, and depénds ‘onthe 
saturation concentration of the precipitated’substance; on the concentra- 
tion of the indicator in the gel; and on the composition of the gel. Absolute 
values of the coefficient of diffusion which avoid the use of # can be*made 
from:formule derived by Adair in terms of ‘the rate of penetration of the 
precipitate, the initial concentration of the diffusing salt, the concentration 
of indicator in the gel, the coefficient of diffusion of 'the diffusing salt and 
that of the indicator in'the gel. In-measuring the coefficients of diffusion 
of chlorides, silver chromate is used as indicator by double decompésition 
of silver nitrate and: potassium chromate: An observation is then*made 
of the:change from red chromate to white chloride, and; ‘asthe indicator 
is insoluble, its'coefficient may be taken as nil and the calculation simplified. 
oo The values obtained: with a number of chlorides :in 0-5 % agar gels 
ate recorded. «The coefficient of diffusion decreases with increasing’ con- 
centration’ of gel. Empirical expressions are given to récord this relation. 
The coefficient: is found to increase with temperature’ and’ at a greater 
rate per. degree rise’ in temperature the higher’ thetemperature;> The 
coefficient increases with decreasing concentration of the: diffusing salt. 
S16 
and VY. V. Kendall, (Indust. and Eng., Chem. 15. pp..134-139, Feb,; 
1933,)—-Confirmation,. is. obtained, of the conclusion that the amount of 
corrosion — of iron, is directly. proportional to,, the. concentration. of the 
oxygen dissolved. i in the water, .On this basis a new method for measuring 
corrosion is developed. This consists in cooling the water under pres- 
sure after it has acted on the metal and measuring, by the Winkler 


method;; the in the: of the;dis- 
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The results are. given, of a number. of series, of; experiments-om: thé 


from 09-0043 to. 0-10 ft, per sec., corrosion. increases ‘appreciably with 


the velocity.:. With velocities lying between 0-10 and 0: 80%ft. per-séc.; 
the corrosion increases’ rapidly. as. the velocity traverses: ithe critical 


region marking. its change from a viscous turbulent:character,'and 
then more slowly, until a, maximum is ‘reached», Comparative curves 


are given for corrosion in }, 4, and } inch’ steel piping: at: temperatures 
ranging from 60° to. 170° F.,: the practical uses..of the ctirves being 


indicated. . 
increases directly with rise of temperature.’ 


2018. Mechanism of the Corrosion of Iron and Steel'in Natural Waiters ; 


Calculation of Specific Rates of Corrosion. Wilson, (Indust: and 
Eng. ‘Chem. 15. pp. 127-133, Feb.; 1923.)+-The: results of ‘experiments 
conducted under varied Conditions show that the ‘rate of corrosion’ of 
iron and steel is influenced by over a dozen ‘variable ‘factors, ~The 


whole field of under-water corrosion may, howéver, be divided ‘into three 


distinct ranges, in each of which the variables determining the corrosion 
are’ few and in general different from’ those ‘predominant in’ the’ other 
ranges, The fundamental reactions involved ‘are: (1) Fe+-Ht'o-> Fet++ 
2H, (2) 2H +40,—> and: (3) 2H-—> Hy (gas). ‘In 
- tions having: values for py above: about 11 or reaction (1): is the 
slowest of the series and hence determines the rate of corrosion’ in: this 
range ; as a result, the corrosion is always comparatively slow, and. the 
hydrogen-ion are the: two'.most 


ease with almost all natural waters, reaction (2) is'slower than reaction 
(1) but faster than the parallel reaction (3); so that it determines: the 
rate of corrosion, Further, the slowest factor in this:reaction is the rate 
of diffusion of dissolved oxygen through the stationary film of water.on 
the. iron surface, so that concentration of: oxygen: and. velocity: of flow 
are the two most important variables ; température also isiniportant, 
but less so than in the: other ranges, while the: effects of hydrogen-ion 
concentration and nature of the metal:are negligible. acid solutions 
having Py about 4, reaction (3) becomes more'rapid: than reaction (2) 
and determines the rate of corrosion ;; in this: case, hydrogen :over- 
voltage, the nature of impurities: in the metal, the: temperature; 
eoncentration ate the most important variables. 

action and the cause of pitting are discussed and the fundamental 
mechanism of these phenomena indicated. ‘“‘ Ferroxy] indicator ’’ tests 
are shown to be unreliable owing to the depolarising action of the ferri- 


€, and the danger of using accelétated corrdésion tests as a basis 


for practical conclusions is*emphasised.’ For corrosion’ it ‘natural waters 
it is saggested that the specific rate of corrosion bé' defitied as’ the’ loss 


in weight in’ milligrams ‘per sq. em.” ‘pér year per ¢.c. of oxygen per 


Eggink. Proc. 2, 2. pp. 48-48," 
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_ In English:)It has been stated that the viscosity of a solution of rubber 
in benzene: is increased \(decreased) ‘by shaking: it with’ afew drops’ of ‘a 
solution of! alkali (acid' or salt); ‘This effect is: now confirmed! for vafious 
acids ‘and for ‘mercuric chloride, which also reduces’ the’ viscosity ‘of ‘the 
solutions. On gradual addition ‘of ammonia, viscosity at first’ rises 
to a maximrum and’ then descends; ‘The relatively gréat‘change pro- 
duced in: the ‘viscosity by’a' shall ‘proportion of an acid ‘indicates the 
effect’ to ‘be electro-viscous in character; but; whereas with the electro- 
viscous’ phenomena’ ‘in water the curves’ for kations ‘of vale 
coincide; this is fot the ‘case with the benzene rubber 
thé latter the real hydrogen-ion concentration ap to playa part.” 
With refererice to the ‘comparison ‘the’ qualities ‘of differerit 
samples of rubber: by measuring the viscosity of benzétie ‘solutions ‘of 
the same’ coti¢entratiotis, part of the’ viscosity is’ not ‘related to 
solvation’ but is’ of électrical origin’ and hence has a ‘perfectly casual 
chardéter’ depetident on the soluble components acconipanying’' the 
rubber ‘and’ havirig ‘no influence on’ the ‘méchanical properties’ in’ stich 
minimum toncentrations.- ‘Before making such comparison of’ viscosities, 
the | electro“visdous effect must, be’ ‘judicious 
addition of the electrolyte. Ts 
SIP 
2020, Change “of Pe Sad (a) the 
ormation x: Organosols. and, Gels, and. (b) the Reversible Sol-to-Gel. 
ransition.. W. J. Mardles, (Faraday. Soc., Trans. 18. pp. 365-377 ; 
Disc... 378-985, Feb., of, the volume « 
associated... with. the shows, in 


giyen, other, authors, from the density 


tz. 


appears to be, ga, connection, between the, 
phenomena, are apparent. of a, change of refractive 
dex corresponding with the volume. and changes 
the reversible, sol-to-gel ade of 
i... Reversible, Sol-to-Gel,, Transition Systems, 
.Chamge of Viscosity with Time during Gelation.. II.: Viscosity Changes 
Associated with the. Gel-to-Sol, Transition... E,W. Mardles. (Faraday 
Soc., Trans, 18. pp; 327-364, Feb.;.1923.)—The values. obtained for the 
viscosity of,a.sol during its gelation. depend largely om. the method and 
conditions, of measurement employed, and, since the system is hetero- 
geneous, the values. have, no real significance... ‘The change of apparent. 
viscosity with, time, determined under optimum, conditions, d 
gelation of a sol of. cellulose acetate, in, benzyl alcohol, after about 15 
minutes, may , be., expressed, by, the empirical formula, 7 — 1 = ae, 
where 7 is the apparent viscosity of the gelating sol after an interval 
of time ¢,; 7 the original viscosity, a a constant depending on the con- 
centration, ‘and: the rate of gelation. The temperature at which*the 
value of -A°becomés’ zero’ is’ regarded tempera- 


ELECTRO-CHEMISTRY 

4 
rec. 

ne 
weg 
best solvents and optimum solvent mixtures,.and at the higher tempera- . 
{ 
t 
4 
& 
pis 
oder 
§ 
F 
~ 


806 SCIENCE A 


ture, :since at;-higher temperatures the sol) 
lower ones a -part\of the .whole of.‘the.dispersed particles aggregate to 
forma gel structure. ..The ;relation between the maximum gelation 
temperature .and, concentration tesempbles’. that . 
and. the ‘saturation. concentration for :crystalloids. . 
During ‘the.transition of gel to 
benzyl alcohol, the viscosity diminishes, at first rapidly and subsequently 
more slowly un#il a constant value is attained. With many apparently 
‘systems. the final viscosity indicates.the presence of, portions..of 
original .gel structure, .The minimum. solation temperature, which 
is the lowest temperature at which. there is a complete return to the 
original viscosity of the sol without. mechanical treatment,) is given for 
various: concentrations; . mechanical) treatment. hastens. solution, and 
retards gelation., The time. occupied by a, system in-obtaining constant 
viscosity or, mobility depends Jargely..on.the age and previous treatment 
of: the gel. . The hysteresis,.effect observed.during the sol 2-2 gel -transi- 
tion may be measured by the difference .between..the temperatures of 
minimum and. maximum, gelation: and. is. attributed to. the different 
conditions of the.particles in the gel and sol state respectively... Ty, 


“* 2022. Metal Sols in Non-Dissociating Liquids. Part I. Nickel in 
Toluene. and Benzene. E,. Hatschek and P. C. L. Thorne. (Roy. Soc., 
Proc. 103. PP. 276-284, May 3, 1923.)—The investigation is devoted to 
the preparation of a metal sol in a liquid a8 free from es aS possible 
and ‘to the of the electrical Behaviour of the ‘Stable sols are 


shows vivid movemerits owing’ to the low 
of the medium. ‘The sol’ resembles typital pro aqueous sols and 
is stable on dilution with other hydrocarbons, but is precip itated “by 
liquids miscible With toluene which are not solvent for No 
cataphoresis is observed with’a ‘p.d. of 10 v.jem. With 400 ‘between 
electrodes directly immersed in the Sola uniform brown film consis 
of approximately equal wéights of nickel aiid rubber is, after 1 hour’s 
exposure, deposited of both electrodes.’ The weight of kathode “deposit 
amounts to about 6% more than that on the anodé.’” A‘ solution 6f 
rubber alone in toluene is found to give no deposit on either electrode. 
With different*terminal voltagés ‘the’ amount of deposit from ‘the nickel- 
rubber sol is found roportional to’ the linear ratio of the fields, Whereas, 
if ‘the’ chargé “on the particles were induced, the ‘quantity’ transported 
should’ be proportional to the square of the field. The results indicate 
at thé sol initially cotitains’ approximately equal numbers of positively 
and’ negatively charged particles. applying ‘an ‘electric field to the 
sol the ‘particles’ ‘ate seen under the ultra-microscope to drift in one direc- 
tion or the other. When’ the polarity is interchanged, the motion fre- 
ently Continues in the same ‘direction and is ‘not reversed. ‘When the 
d is interrupted the particles suddenly cease and Tit 
Brownian’ ‘movements, 


Part Ii. Kohisehiitter.:and. Nelly. (Zeits; 


¢ 
Obtained DY Heating Ic SOLUTIONS OF CarDony 
purified toluene containing a small amount of dried crépe rubber dis- 
solved in benzene to act as stabiliser. The sol produced is black and 
opaque in thicknesses over 2:cm.; and in thinner layers, or when diluted 
4 


2462256, June! of Kohl; 
schitter’s® topochemical researches’ (Zeits..anorg. Chem. 105..pp, 
1919) which ‘were uridertaken ‘to investigate how far the same solid Con- 
densation products,’ obtained by. breaking down crystallised compounds. 
of ‘the sanie elements in various chemical ‘ways, differ. in. their. pro-, 
perties:;’ In’ thé previous experiments: the reaction was‘locally restricted, 
to the surface by letting ammonia (gas of liquid), aet on crystals. of alumi-. 
nium sulphate or alum and ‘the formation of psendomorphs of aluminium. 
hydroxide (gels) was studied. The new molecules: will form about, cen 
in the old lattice, and the degree of dispersity of the product will depend 
upon’ the’ ‘respective: lattice structure and upon. chemical and coligido- 
chemical processes. ‘the ‘present paper aluminium hydroxide is. prey 
pared by precipitating grains of the same sizes of aluminium sulphate, : 
basic acetate, or ammonium alum with ammonia, of the ;same. con 
tration, a’stréam of the grain flowing:into the ammonia. . The: ‘pseudo-, 
morphous grains of gels/are dried ; up to 40°C. they lose: water, without 
changing their volume ‘appreciably, later: the drying is much. slower, but 
accompanied by protiounced shrinkage ; dried at 120° finally, the powdery. 
grains represented’ ‘with 1-5 or2 mol. of water, ..A discrimination. 
between ‘chemically ‘and ‘capillary: bound water proved. impossible, 
Physically the prodicts differed much,, owing to. differences in the 
dary ‘structural elements and agglomeration. The chemical and colloidal 
properties, depending essentially upon the constituents of small dimensions, | 
were ‘easily ‘reprodacible. Concentrated acid, dissolved: all 
the) products;actual! solution “being pri by. swelling; . the. dilutes 
acid attacked the products chemically and gave sols; ; the. sols contain 
all graduations from coarse colloidal particles to, true molecular, solution. 
Coricentrated caustic potash, and ammonia dissolved the. particles, the 
diluted caustic did not yield sols ;, oxide from condensed. alumina, fumes 
behaved differently ; it gave with caustic soda milky sols .which were 
deflocculated by sulphuric acid; ammonia yielded under, similar. _con- 
ditions, with acetate, alum and sulphate, clear, turbid, and. milky so 
Sols formed by hydrochloric acid differ in. their appearance and ultra- 

microscopically according to the mode of preparation. of the dry ge! 
‘Diluted sulphuric acid ‘did: not: form colloid, though there was chemica 
attack,! Electrolytic conductivity tests and ultra-filtration tests were also 
made.’ ‘The behaviour of disperse aluminium hydroxide. seems mainly to 
depend: upon the reactivity corresponding to its chemical nature ; ‘but the 
dispetse ‘character asserts its influence, the colloido-chemica] Bhapompens 
which precede complete solutions in concentrated acid being distinc 
‘particularly in the case acid. ne, 


9024. Variation .of the ‘Heat of Solution with. Temperature. P. 
Mondain-Monval. Rendas, 176, pp. 889-892, 26, 


vand: ammonium ulditiden: potassium. and. ammonium chlo ides, and potas- 
sium sulphate): Q; the heat, of solution. in..a large,, quantity, of water ; 
-D, the:heat absorbed by: dilution of the saturated solution at the tempera- 
ture of thé experiment to-the above dilution; ¢’, the heat of addition ft 
‘Amok. of water to a large quantity of saturated solution. at #°; and ¢, an 
‘analogous ‘quantity, corresponding with a mass of water, capable 
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dissolving at saturation 1 Mol; the salt at L,, the dimiting heat of 
‘in ‘Saturated solution ‘calculated means: of the: expression, 
2 was checked slight extrapolation of the: experi- 
oon results obtained by direct solution of the ‘salt in. more and more 
cotidentfated' sqlutionss’ good agreement: is thus obtained. In all. cases 
the values at’ 0° differ appreciably’ from those at With. potassium 
nitrate the amount of the heat'change occurring on dilution of saturated. 
solutions increases as the — of the 
(Comptes Retidus, 176: pp. 1137-1140, April: 28, 1923. )—Phenyl oxide, 
in ‘marked contrast to phenol and o-cresol, gives.with alcohol a freezing- 
point ‘Curve ‘with a large section ‘which ‘is nearly horizontal... This. curve 
is regarded as approaching the limit of non-miscibility. » Similar, sections 
are found in the curves for benzene with methyl; -ethyl, isopropyl]; and. 
alcohols ; the ratige of ‘this ‘f flat.’ is greatest: is methyl alcohol, 
| ‘that the miscibility of benzene‘increases as the molecular weight 
of the aledhol increases; Of the aromatic ‘compounds’studied, only cresol 
and p oxide show good miscibility with alcohol in: the sense of being 
far removed from the conditions in which immiscibility might arise, if 
ifs 4026. of ‘hat ‘Attion: Centrifugal 
‘orce’ an Electric Field. A; Marx and J. Roziéres. (Comptes 
“pp. 1396+1398, May 14, 1923!)}—The present investigation 
tes tothe difficulties’ expetienced ini the «industrial separation of 
oidal substatices from the fluids which hold them in:suspension. The 
two ‘modes ‘ot precipitation by centrifugal force and electrical action are 
first’ discussed ‘and their ‘atteridant difficulties ‘examined, the! former 
requiring’ enormous power and the latter generally operating very slowly. 
Thé work’ of Hall’on’ dleosols is’ referred to [see Abstract 2858 (1922)). 
authors fiow Claim’ to offer a complete: ‘solution of the problem: by 
superposition ‘of the above effects! in an apparatus which they term an 
tro-centrifuge, and’ which in principle’ consists of a: rotating bowl 
the liquid is contairiéd between two walls maintained at ‘as different 
if tential‘as possible. Details are described for the case where in 5 mins. 
being 4000 volts’ per'cm: Ho. 
The: Solubility Lats. Colsan.: (Comptes 176. 
pp. 1552-1555, May 28, 1923.)—With van’t Hoff’s conception of osmotic 
ure Clapeyron’ s formula for saturated vapours becomes applicable 
saturated Solutions = AT(U — u)dp/dT\ In that: case repre- 
the heat’of saturation, U the final volume’ of the solutién:saturated 
T° by the’ expansion of the solid’ volume of -the dissolved: molecule 
‘in the ‘solvent ‘When’ ‘can’ be ‘neglected’ the: modified: formula 
= ART? ‘holds’ ‘fordiluted soliitions Chatelier has: obtained: a 
similar formula in’which he substitutes ‘concentration for: the.osmotic 
pressure, p. But, the author ‘points ‘out, ‘this suggested equivalence of 
and dpjaT deprives Clapeyron’s formula of its rationab:character, 
‘ded Jé ‘Chatelier’s fornitla ‘is based upon ‘the case-of the'slightly soluble 
Mind Hot’ applicable: to NaCl, Chatelier claims an 
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inconceivable ‘sdlubility: minimum ‘at T —)263°, nor tothe many! cases 
ini which «! is of the: sameorder of magnitude as'‘U and:sometimes:larger 
than: The author proves this! by »various' considerations and» protests 
against the corrections which le Chateliet) hadvapplied to Colson’siown 
data..In ‘the. case of highly soluble substances, ‘where V: is smallér:than 
the solution::has the-charactes of: a fusion rather than:an expansion 
in the-volume V:'» When V becomes zero, the:condition of fusién is‘reached ; 
the osmotic pressure measures the force which expands the 'salt:in a 
solvent of Constant external pressure which is little affected ‘by:an addition 
at external pressure:on: the system:>»:When really zero,: 
longer any. solution, but body of definite melting-point (eutectic)... Thus 
the hexahydrate of CaCl, behaves above°30° 
ionised: andnot like ‘CaClg) fused’ in its! water of; crystallisation. 
hydrate itself' may be regarded as: a special solvent showing: 
for:certaim chlorides ‘a: solubility which +has: no: relation to: the solubility 
Heat: of Mixing of Liquid Copper and Antimony. F.: Sauerwaid. 
‘(Zeits. Elektrochem. 29. pp. 85-87, Feb. 1, 1923.)—From the specific 
volume isotherms of liquid alloys containing a) chemical ‘compound, 
minimal values for the dissociation ‘ofthe compound: may be calculated, 
but'the variation. of these minimal values with the temperature’ gives 
no indication of the exothermic or endothermic character of' the: com- 
pound. ‘These considerations are illustrated 
and  Crystallisation’ in Amaigams. A. (Inst. ofMetals, 
29. 1. pp: 1394182; ‘Disc. and Corres.) 182-189, 1923:)The ‘writer 
analyses the' reaction. expansion which accompanies the chemical com- 
bination or decomposition when metals’ tinite to formy alloys, ‘and’ refers 
to: aty’ original metallurgical hypothesis: put: forward to account for thé 
peculiar alternation of contractions and’ expansions that ‘4 
amalgam undergoes during and after the process of hardenin 
paper is concerned: largely with dental amalgams of silver-tin (w Send | 
without’ a small amount .of copper), and silvef-meércury, ‘but 'referencé 
is made ‘to the value of the results to the study of die-casting pheno- 
mena,’ cement changes; duralumin, and invar ‘steels, ete)’ typical 
curves of reaction expansions are discussed at length, aswell as ‘the 
factots which’ influence'dimensional changes: “The effect “of ‘tin: in pro- 
longing "solution and combination in ‘silver-mercury* amalgams,’ and its 
influence in facilitati ‘eontraction’ considered. ‘The writer presents 
additional data in support of the hypothesis; and illustrates: 
results with’ graphs and’: photomicrographs, The effects ‘of varying ‘the 
trituration ‘time,’ of» particle ‘size, packing ‘pressure, and temperature 
during hardening’ are considered at some results 
2030. The Mechanism of Reerystallisation in destin Metal. ‘ile K. 
(Inst. of Metals, J) 27. 1. pp. 315+323, 1922;)—The theory 
of Beilby “which was! advanced to explain theproduction of 
VOL. XXV1.—A.—1923. 
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investigated further, and. new information: obtained -on the: “process 
of recrystallisation:in amorphous metal. It was. demonstrated by Beilby 
that:when work is done-on the surface of'a piece of metal form 
examination, an exceedingly thin layer of amorphous metal is ultimately 
: formed on the surface of the prepared specimen ; such a layer shows’ no 
structure, however, when etched in the ordinary way. -The.author shows 
by means: of experiments: upon the: preparation: and the 
examination of copper (kathode and electrolytic) and tungsten, that 
when the amorphous layer is-crystallised apart from the main body of the 
metal, etched: and examined ‘microscopically, the: amorphous ‘layer crys- 
tallises. from the outside inwards, and therefore independently of. the 
crystalline: metal beneath. He-salso shows that if the amorphous layer 
can be etched at temperatures higher than atmospheric, some interesting 
information is obtained, which demonstrates: microscopically the process 
of the reconstruction of crystals in amorphous metals: by the action of 
heat, and the nature of these crystals. A description! of the methods. of 
annealing the amorphous layer, and etching it, both when cold and hot, 


according to Experiments on Materials made from Powdered Metais. 
F. Sauerwald. (Zeits. Elektrochem. .29.. pp. .79-85, Feb. 1, 1923.) 
Experiments with copper and iron show that, in bodies prepared by 
pressing pulverulent material without deforming its constituents, subse- 
quent treatment in the cold is able to lower, the temperature) at. which 
granulation commences to an extent depending on the degree of 
deformation, An.attempt is made to..explain. the static. and’ kinetic 
conditions of cold-treatment’ and recrystallisation.. Of the various 
factors involved, the effect on the condition of vibration of the atoms 
is. regarded as of predominant importance. It. is suggested. that the 
production of a Jess stable distribution of the. magnitudes of the ampli- 
tudes on the separate atoms results in cheat in ieee amplitude with a 
2032. ‘Distortion of an. Crystal Tensile Test, 
G. I. Taylor and C.F, Elam, (Roy, Soc., Proc, 102. pp. 643-667, 
March 1, 1923.)—Cylindrical rods consisting of .a single crystal of 
aluminium ‘[see: Abstract 1029 (1922)] were machined. so as. to. give a 
square section test. piece licm.,x 1 cm. X.20-cm,. This was pulled in 
a testing machine to give extensions of approximately 5, 10,16, 20, 30, — 
40, 60, and 78 %, and careful measurements ofthe test piece were made 
at, each stage. The .crystal. was also submitted to X-ray analysis. 
Mathematical analysis showed that, up.to.40.% elongation. the distortion 
of the specimen is due to\simple shear in one direction, on, probably, the 
(111) plane, Between 40 % and .78 %. extension, at which. latter, value 
fracture took place, it appears that slip takes. place on the two octahedral 
planes (111) and (111). The paper is somewhat, mathematical and un- 
uitable Sor fuller Jj. H. 

‘of Cold- Worked. M. Cook... 

of Metals, Ji.29:.1. pp. 119-132 ; Disc. and .Corres., 132-137, 
Samples of were reduced, both by: by 
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amoutits ‘Varying ‘between 20% and 90%. medic 
submitted to’ arinealing’ ‘for ‘various “times at various: (temperatures. 
‘Afinéaling for ‘30 mins! at 200°C. and 150°C. causes recrystallisation’ in 
all specimens, while ‘30 inins. thas no effect: “Annealing at 150° 


effect ont ‘the léss” worked’ bas 
the untreated material, the amount of softening: being being proportional: to 


the“ degres ‘of ‘compression: This’ softening iiereased. for ‘several “hours 
after the load’ was femoved, then, in. the case of the more severely strained 

a slight recovery of hardness took ‘place, followed: after 
2 days’ a further ‘softening, which continued ‘for several days, 

‘the “@isetission? Hanson ‘and Carpenter criticised: 
having omitted ‘to considér’the éffect of the allotropic transformation of | 
cadmiuri ‘(at 60°C.) ‘on the properties studied in his paper.» Greenwood © 
wrote on similar lines, while the Author did not consider’that the possible 
2034. On the Relation ‘of Structure and: Strength im Works Materials. 
H. Mark. (Elek: u: Maschinenbau; 41. pp; 265-267, May 6; 1923.)— 
Modern physics strives*to show that: the properties: of «bodies, such) as 
elasticity, specific heat, heat conductivity, etc., can be.-explained by 
the particular grouping of molecules (atoms) and <how these are: bound 
together er. X-rays ‘are ‘light waves of much ‘shorter “wave-length;. it 
to Laue that the atoms in a body—~a’crystal—might scatter the 
rays. Friédtich and 'Knipping ‘obtained definite’ interference » patterns 
depending “tpon the form) of the crystal. by the author 
in’ his work consists of a powerful parallelbeam of X-rays ftom a tube 
working’ 45 to 60:kw. and which could take 20 to» 25: milliamperes per 
one ‘hour. ‘An aluminium window facing the antikathode allows.the rays 
to ‘pass ‘through lead” tube of narrow bore on to the specimen.under 
investigation ; photographic: plate records the atomic’ -radiogram. 
ping were two questions to consider: (1) How are the properties’ of 

a ‘crystal ‘core related to the molecular properties? ..(2) How are’ the 
technical constants of ‘a material dependent upon the properties; of the 
crystal arrangement? It is the second that preponderates. There ‘is 
a greater difference between hard and soft copper than between copper 
and ‘aluminium, of the same‘kind of hardness. » A change in, the: molecule 
(Fe, Aly is‘of less‘ effect in the radiogram than a change.in the crystal 
arrangement. The’ question of how the elastic»property of acrystal 
lattice of the atoms depended upon their arrangement-was studied by 
the author in the case of single crystals of zinc and tin made up in wire 
form: “He ‘found ' thatthe <lasticity of the,(single crystal). wire. depends 
‘upon ‘the orientation of the crystal lattice arrangement to the wire axis. 
If the orientation was favourable the:wire could be:stretched to:150. times 
its length.’ 'He illustrates the ‘mechanism, by: which the crystal planes 
Blake 

2088; fects Cold» Wonk: on Metals: om sithe. ‘Lattice, as 
by Ronigen-Ray Studies. 3. Czochralski;: (Zeits. Metall- 
kundé, °15/ 60-67; March, pp.’ }1923,)-—-The 
‘strengthening of ‘metals work »has explained: OR» 
VOL, XXVI.—A.— 1923. ESOL 
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hypothesis, (2): the. translation.. hypothesis, (3) the. dis- 
location (verlagerungs) hypothesis ; (2) by regarding .the space ‘lattice as 
indestructible, (3) as destructible.. In support of. (3), the author urges 
(a) that: the phenomena..of flow, though initially characterised; by. the 
formation of slip planes, proceed: without further formation, of slip planes, 
and (6) that in cold work the individual crystals.can first be distinguished 
by differences in brightness (reflection), but; that. these: differences. dis- 
appear subsequently on further stressing when etching patterns, are .no 
longer discernible, though the grains, remain distinct. Photographs 
reproduced of aluminium specimens,,. first compressed and, then :rolled 

down, make this clear, ‘Further support is given by the systematic 
_ Réntgen-ray studies of the author made by the Laue method with single 
and complex aluminium crystals, ..When. the. pencil of rays passes through 
a single crystal, the radiogram ‘is simple; when. through two. or, more 
crystals in juxtaposition the pattern. becomes indistinct); ;the same, effect 
is observed when:the thin specimen. foils, each of a single, crystal, are so 
placed above one another that the pencil passes through them successively, 
When the specimen contains many thousands of very small crystals the | 
pattern resembles that of an isotropic material (amber). In a second 
series of experiments: he starts again with a single crystal.and forces the — 
Brinell bali in ‘at increasing pressures; the dots of the pattern become 
lenticular, they are displaced and finally radial lines are alone distinguish- 
able (asterism). In a bent crystal of. gypsum, which is neither turbid 
nor ‘cleft with fissures,the ray patterns appear curved. » Again, in single 
crystals of aluminium’ the asterism develops when the specimen is stretched 
onatraction machine and is further extended, after fracture; by.cold rolling. 
The rays do not appear in all the quadrants and are not of uniform in- — 
tensity ; the asymmetry is connected with the orientation of the crystal 
with respect to the direction of the stress’; the asymmetry vanishes when 
crystal conglomerates are stressed; .When the specimen which showed 
asterism is recrystallised, the rays are resolved into patchy patterns again, 
The conclusion drawn is that, with advancing deformation of the specimen, 
striations, appear on the dots of the Laue radiograms [which are, markedly 
distinct] ;“the dots are radially and tangentially: displaced, and rays, are 
developed, some of which increase in intensity.and change their direction, 
being rotated about the centre. The configuration changes, when. the 
direction of the stress is altered. These observations indicate progressive 
changes in the lattice structure, neither a mere slipping of the elementary 
units over one-another, nor a disintegration of the units, but real dis- 
locations im the lattice.) place 
themselves across the direction of the shear.’ 
28. 2. pp. 369-413; Disc., 414-419, 1922.)—The: object ofthe research, 
the results ‘of which are discussed in ‘this| paper,..was to inyestigate the 
' conditions: under which the two phases.of an eutectic separate, especially 
in the case-of‘ binary eutectics: between metals: and metallic. compounds 


. to examine the causes of the observed phenomena. 


The application and uses of eutectic alloys, to solders, silver coinage, 
fusible metals, and in general ‘tin-base and lead-base bearing metals, is 
considered in‘an introductory section, followed by a brief bibliographical 
summaty ‘of the study! of‘eutectics.  Vogel’s!work on the: ‘quenching of — 

eutectics' of zinc-cadmium is discussed at. ‘and. an} account is 
| voL. XXVI.—A.— 1923. 
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of ‘similar’experiments the results of: which do: not: confirm. Vogel's: 
the nature of ‘the structure. The hardness of certain 
éutecti¢s, in’ the slowly cooled and quenched: states is studied, and the 
results illastrated with photomicrographs. The questions of the unity 
of the ‘eutectic grain, the structure’of the éutectic grain boundary; ‘and 
the ‘eutéctic ‘range’ ate dealt with, and: definite conclusions: arrived ' at. 
In the third; and last section; a classification of the eutectics is sug 

namely, the four ‘classes into: which the ‘eutectics examined fall: 
nlat; (2) lamellar; (3) angular, and: (4):crystalline:: The powerful effect of 
siitface terision modifying the form of primary ‘metallic crystals and 
the viscosity effect is referred to; a table:of surface: tensions for 'the more 
important nietals being given... The paper is well illustrated with: photo- 
micrographs, graphs; and: equilibrium diagrams; and useful tabular data: 
are’ inclided' giving the’ results of experiments. relating to the »physical 
propertiés of number of binary eutéctics: The subject of the! eutectics 
it’ igtieotis tocks; with special tefererice' to granites, diorites, andisyenites: 
i8@lso considered. An appendix gives experimental details of the:electric: 
firnate used for melting the’ alloys teferred to, the preparation of the 
specimens for microscopic examination, including the polishing, grinding,’ 
etching, ‘and solutions used: A useful bibliography on the literature: of 


* 


Quenching Properties of Dead Mild. Steel, Seuvageot and 


Delmas. (Comptes Rendus; /176.. pp: 1146-1148, April 23, .1923.)—~ 
A’ steel containing 0-09 % C. was quenched in water at temperatures: 
varying between 950°C. and the. melting-point; and the mechanical 
properties measured. It was found that quenching below 1350-1400° C. 
had little effect on the properties, while above this temperature the elastic 
limit, max. strength and hardness were greatly raised, and the elongation, 
reduction of area, and shock strength greatly <The 


Normalised, 37.5 and 114. . 
Quenched at 950° C., 62-5 and 170. 


quenched at and below: 1350°C. appear “to forvite 
and sorbite, while those quenched at and above 1400° C. consist of marten- 
site and’ troostite or, at higher temperatures,’ of martensite only, Some 


Le 

$2088) Onthe Possibility Hardening: Mild ‘Steet 
High Temperatures. M.Sauvageot and H. Delmas. (Comptes 


Rendus, 176: pp. May 7, 1923.)—The authors: discuss’ the 
suggestion that the hardness conferred on extra mild steel by quenching 
from .very high. temperatures: [see preceding Abstract] is due to the 
allotropic transformation’ 82-28, but bring forward evidence.to show that 
this is not’so. ‘They suggest that it is due to the fact: critical 
Metals, Ji 29. ppy Disc. and’ — 
VOL. 1923. 
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The) microscopical structure of a large number of binary eutectic alloys 
beenexamined, and a. methodical classification has been made from 
the data thus: obtained, ‘due: consideration.-being. given to the work of 
previous experimenters. After some genéral remarks concerning \the pro- 
perties ‘of eutectics, and solidification processes, the.-author. considers 
both’ the: size of the particles, and the three typical structures indicated — 
by the results of a general examination of a large number of, eutectics, 
He suggests the classification: Type 1. Regular crystals, of one of the 
constituents dissemitiated in the: other constituent forming the ground 
thass of the alloy: Type 2» Dendrites: or Skeleton crystals, with cer 
sub-classifications. Type 3. Arrangement in, Eutectic .colomies, Or as 
complex grains more or. less spherulitic. . 

extended descfiption of microphotographs. of. various eutectic alloys, to 

the -work of Rosenhain and Tucker, and: to Vogel’s. conclusions. The 
paper includes also an account of the power of spontaneous crystallisa- 
tion of alloys, and of the modes of alternate, simultaneous, and successive 
crystallisation, with reference to graphs. showing temperatures..and: 
concentrations. Factors, such as’ the linear. speed of crystallisation, the 
influence: of surfusion; and of the pro-eutectic constituent, of. currents. 
in the liquid, of the rate of-cooling, and of surface tension are dealt with, 
each at some length. The paper concludes with a. discussion. of, the 
relation. between the structure and the properties of eutectics,. more 
particularly in respect to the hardness. An appendix contains some 
 interésting ‘information concerning the results of experiments. ‘made, 
subsequently to the publishing of the paper, for the purpose. of 
examining the process of deformation of eutectic conglomerates, pre- 
viously polished specimens of the eutectics, tin-lead, lead-cadmium, 
cadmium-zinc, being examined microscopically after deformation. 
Another appendix deals with experimental results relating to the: coales- 
cence of eutectic’ particles, and the hardness and recrystallisation, of 
eutectics, with some practical remarks on the — applications. of 
eutectic alloys. [See also Abstract 2036 (1923)]. : Wate 


2040. Grain Growth and Diffusion in Alloys. H. Andrew and 
R. . Higgins. (Inst. of Metals, J. 28. 2. pp. 185-194; Corres., 195, 
1922.)—A composite bar of copper and brass is heat treated and 
examined to find the relative importance of grain growth and diffusion 
at various temperatures. At low temperature diffusion. is predominant. 
and promotes the breakdown of the grains while at higher temperature. 
grain growth may predominate. The boundaries between adjacent 
crystals of similar material are considered to be zones of discontinuity 
in the ordered arrangement. If a crystal be stressed internally and 
then heated, the molecules may align themselves with those. of :neigh- 
bouring crystals rather'than each and henae: ihe. individuality. 


(Zeits. f. Physik, 14. 5. pp. 316-327, 1923.)—Alloys were eee 
various atomic proportions of the metals, such as Pb,BigSny, 
Pb:BigSng (Rose’s metal); PbgBigSnu, etc., with others, in which. the 
proportions of Bi and Sn were varied. These were cast on plain surfaces 
of: plate glass-or mica; and when removed showed in»most cases a mitror 
VOL. XXVI.—a.— 1923. CSG 
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- cooled the ‘surface, altered, showing a change in the crystalline structure, 
stitution, of ‘the alloys, some of which (those not far removed: from the 
eutectic composition) rose in temperature, or cooled: more slowly; 
crystallisation began.’ Interesting observations were made on ‘the: effect 
of heat: treatment, such as queriching and: subsequent reheating; and 
similar experiments were made with ‘binary alloys suchias PbSng3; PbsBis, 
BigSng. Bismuth appears. to ‘have two. allotropic.. modifications, 
change taking place at.75°, . The, experiments, seem to indicate that. the 
change temperature is. lowered. bythe addition of..tin. and, particularly 
of lead. Mixtures which are nearly eutectic cool. down to, the, change- 
point without any essential change in, their surface. . If.one. component 
is largely in excess crystals (presumably of. this component) separate 
out before. ‘Quenching the alloys. causes 
Iredale... (Phil, Mag. 45. pp. 4088-1100, May, 1923, }—-Measurements 
are made of the surface-energy changes of a liquid under various pressures 
of.an adsorbed vapour at the liquid-gas. interface, the,adsorbed ‘vapour 
being present; not, in solution,ia the liquid phase, but.as.a constituent 
of the:gas phase only, The amount of the adsorption can then be caleu- 
lated. from the Gibbs equation = — pdofdp, where is the surface-excess 
of adsorbed vapour, p the. density of the. vapour, and do/dp the rate of 
change. of the surface tension..of ‘the: mereury. with the partial. pressure 
of the vapour. .. The first part of the paper is concerned. with, the develop- 
ment..of a suitable method of measuring the surface, tension of} a liquid 
under the condition of a continuously varying vapour phase,;;.A. table 
is‘ given from results by Harkins and Brown giving the ratio x/r1-of the 
radius of tube (r) and the radius of the drop (r4) with a continually vary- 
ing-radius of tube, for water: With the.aid of this. table, and the equation 
of symmetry, K? = Typo/T291, K being the-ratio. between. two similar 
linear dimensions of the.drops, the surface tension of any liquid of known 
density may be found. This‘: drop-symmetry ’’ method is then employed 
to determine the adsorption of some;.organic vapours by mercury... A 
curve connecting the ‘‘ Surface tension of mercury’ with the Partial 
pressure of. methyl acetate”. shows. that the, surface. tension decreases 
from about 470 dynes. per cm. to 420, while the.partial.pressure of the 
vapour rises from, 0 to 60 or. 70.mm,, and remains. nearly constant. until 
the partial pressure reaches about 230, when;it may have any value from 
412. to 370... A.calculation fromthe formula = — pdefdp of the adsorp- 
tion for.avapour pressure of. 62 mm..leads, to a. value.for the number 
of. methyl-acetate molecules per sq..cm. of mercury. surface of 0:37. x 10725. 
This value is very near the. values. given by, Langmuir for monomolecular 
layers of COs, N,ete.. The space taken up by.each molecule (27, x 10-16) 
is near. that required for, molecules .of esters and fatty, acids.on,the surface 
of water, viz. 23 sq. cm., 
of orientation occurs on the mercury surface as on, water.» te. 


2043. Chemical Constants of Diatomic Molecules. R. R. S. Cox. 
(Cambridge Phil. Soc., Proc. 21. pp. 541-551, June 15, 1923.)—In the case 
_of diatomic substances the molecular rotations must be taken into account, 
VOL. XXVI.—A.— 1923. £501 
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but in many instances the rotations reach their equi-partition values-at 
such low temperatures that in any temiperature ‘region in: which: 
mental méasurements.are available, they may be regarded as ‘fully excited. 
The assumption, thén, is that they have: been fully excited:<from absolute 
zero upwards, and this leads ‘to a different value of the:chemical:constant, 
Trkal [Abstract .1576: (1921)] and Fowler‘ {Abstract: 1484: :(1923));' ‘viz. 
(diatomic) = ‘log+ (20m where is thé moment: of 
inertia’ of the molecule; and‘¢ ‘its symi the number 
of orientations in space in which it is statistically’ equivalent. ° Thé‘ton- 
stancy depends on that’of log log B(T), where ‘B(T) ‘isthe partition 
function for’ the rotations as defined by Darwin’ and Fowler [Abstract ‘65 
(1923)]. The ‘present paper is: an ‘attempt ‘to calculate the’ values of 
(diatomic) for those diatomic’ gases for which ‘suitable data are available, 
with the object of testing the above theoretical formula) The substatices 
discussed are the halogens : I,.Br, Cl; and N. Except in the-casé of N, 
in which there is very good agreement, the values of J’ obtained from 
dissociation, vapour pressure,’and theory’ are in considerable diséordance 
with each other ; ‘those ftom’ ‘the vapour pressure’ being systematically 
much higher than those from the’ dissociation). In ‘particular, it ‘was 
impossible to draw any conclusion with regard to the validity of intro- 
ducing the symmetry number the formula for the’ chemical coristant 
except again in the case of N, where’ omission of o would: quite destroy 
the agreement. It Seems quite possible’ that’ this’ discordance may’ be 
a genuine one ‘having a theoretical basis’; but this cannot be asserted 
definitely until further experimental data ate available? “Accurate ‘atid 
numerous measurements of p and Kp ; further information ‘as to the 
specific heats of the vapour and of the’ solid or low temperatures, ‘and 
‘measurements of the band ‘ate before’ much’ further 
Theory of Colloidal Behaviour: A. V.Hill, (Roy. Soc., Proc. 102, 
pp. 705-710, March 1, 1923.)—It is'contendéd by Loeb that’ the Donnan 
membrane: equilibrium, involving the’ of -ati' indiffusible ion; is 
_ the basis of the colloidal properties ofa protein ‘solution. ‘While’ the 
possibility of this conclusion is admitted, it is: pointed” out that oné of 
the chief arguments employed in its favour by Loeb is’ incorrect. Loeb 
Shows that the p.d. observed’ experimentally between a protein and a 
non-protein solution séparated ‘by a ‘iiembrané agrets very Closely with 
that “calculated” from the’ différence in hydrogen-ion Concentration 
oF observed experimentally, and concludes that this supports the theory. 
“It pointed ‘out in the present’ paper that the equality* found’ vy 
of the ‘observed ‘p.d.'to that calculated from the difference of DH, 
is necessary consequetice of any méchanism’ in ‘accordance’ with” ‘the 
second law of ‘thermodynamics. This argument proves no’ more ‘than 
that the system investigated was in equilibrium and, in ‘itself, offers’ no 
to the theory that ‘the Dontitin underlies the colloidal 
vio 
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